A suggested outline for a course of study for the first grade in Framingham by Baker, Rita Estelle
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1953
A suggested outline for a course of
study for the first grade in
Framingham
https://hdl.handle.net/2144/25988
Boston University
'I 
li 
_j[ 
-c--:-:.:_~--- ---. - -w~ 
,, 
BOSTON t1NIVERSITY 
SCHOOL OF EDUCATION 
Service Paper 
A SUGGESTED OUTLINE FOR A COURSE OF STUDY 
FOR THE FIRST GRADE IN FRAMINGHAM 
Submitted by 
Rita Estelle Baker 
(B.s. in Ed., Framingham State Teachers College, 1947) 
" 
' _-,J~,=cc~=c c 
' 
,, 
! 
\I 
il 
" II 
II 
I! 
I' 
li 
In partial fulfillment of requirements for the degree of li 
Master of Education 
195J 
Boston University 
icbool of Educa.tioil 
LibrarJ 
\ 
' 
i' [,First Reader: J. Fred Weaver, Assistant Professor of Education!! 
i! I! Second Reader: Helen A. Murphy, Professor of Education 
il 
II 
II 
1! 
'! 
·" 
!I 
·~~ 
" 
ii 
ACKNOWLEDGMEN.l'S 
To Dr. Robert L. Burch, former Associate Pro-
feasor of Education at Boston University, I extend 
my appreciation for his help and encouragement in 
the selection and beginning of this study. 
To Dr. J. Fred Weaver, Assistant Professor of 
Education, I extend my appreciation and thanks for 
his help and encouragement in the building and con-
clusion of this study. 
i11 
.u 
i! 
I 
I' 
II 
.I 
1: 
~ 
I '1' ABLE 0 F co N'l'illfl'S 
'I 1, 
II CHAP'l'hll Page 
I' II 
1
1
1 I IN'l'RODUCl' lOH • •••••••••••••• • • • • • • • • • • • • • • • • • • • • • • 1 
II 
i1 li ,, 11 II REVIEW OF PREVIOUS RASLARCH AND LITERATtJRE....... ~ 
li 
lli CHAR'l'S SHCJJIIKG CONTENT OF COURSES OF STUDY 
AND TEX'l'BOOICS REVIEWED..... • • • • • • • • • • • • • • • • • • • • 50 
IV SUGOES'l'E!l OU'!'LlNE ll'OR A COURSE OF S'l'UDX 1M 
ARlfHKLTlC 1M GRADE 1•••••••••••••••••••••••••• 55 
V SlJOOEST.ED RE.ADINJ£55 TES'l' '1'0 BE UIVEN BEFORE 
TEACHING SIMPLJ:. ADD.L'l' ION AND SUBl'RACl' ION FA<.TS. 76 
BIBLIOGRA~ • •• • ••••• • ••••••••• • ••••••••••••••••• 91 
APPAil>lX ••• .•••••••••••• • • ••• • ••••••••••••••••••• 95 
iv 
II 
II 
II ,, 
!I 
;I ,, 
I 
" !I 
II 
I' ;I 
il 
II 
il 
I; 
!! 
CHAPTER I 
INTRODUCTION 
The purpose of this study was to develop a suggested out-
line for a course of study, or guide, in arithmetic for use by 
the first grade teachers of the Framingham schools. 
Prior to the coiDIJiencement of this study, the pupils of the , 
first grades in Framingham have been subjected to an unplanned, 
incidental and accidental program in arithmetic. Consequently, ! 
!I the quality and quantity of arithmetic taught in the several 
,, 
,, 
,, 
I! first grades has depended upon the individual teacher's in-
, 
terest in arithmetic. 
Many teachers have felt that more systematic work could 
:, be done in arithmetic in grade one, and have expressed the 
!J desire for a unified program. 
' 
According to Brownell, troublesome problems related to 
;; arithmetic in the primary grades ma,y be reduced to three crucial,: 
I; 
r: questions: 
I 
I' 
1. Is the primary grade pupil intellectually capable 
of profiting from systematic instruction in arith-
metic? 
2. If the pr 1mary grade pupil .£!!:!! learn much about 
arithmetic, should he be asked to do so at this 
time; is instruction 1n number wasteful if given 
in the primary grades, or does it produce gains 
which Justify its being given? 
:: 
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J. If the primary grade child can and should learn 
arithmetic from the start of his school career, 
what should be the content and form of this teach-
ing?! 
Cbapter II has been planned with these questions 1n mind 
1 and patterned after Chapter II of the service paper of Phyllis 
I 
~~Hawkins Kearney.2 Therefore, the succeeding chapter will con-
fltain a review of research and supnaries from educational litera-
llture in the areas of: 
I
I 1. Knowledge of arithmetic possessed by pre-school 
I children I II 
'I 
fi 
il 
2. Development of number readiness 
A systematic program in arithmetic. 
:1 This review of literature and research will clearly sub-
lstantiate the need for a systematic program as expressed re-
1cently by Buswell in the introQQction to a current yearbook. 
ispeaking for the committee responsible tor the yearbook, Buswell 
has this to say: 
This committee believes that competence 1n quanti-
tative thinking is of first order importance in eQQca-
tion and that it warrants purposeful teaching of the 
most effective type that can be devised. The committee 
recognizes that such purposeful treatment may be accom-
plished 1n various ways, but under no circumstances can 
unplanned, incidental teaching be considered one of the 
effective ways of teaching arithmetic.J il 
f1 1W1lliam A. Brownell and others, Arith!!etic in Grades One 
~· p. 8, Duke University Press, Durham, North Carolina, 
I . . 2Phyllis H. Kearney, "A Syste~~~atic Program 1n Arithmetic 
,, I 
l
jfor First Grade," Unpublished Ed. II. Service Paper, pp. J-2.5, 
,~oston University, 19.50. 
li 
'I II, 
2 
II 
!I Since the origin of this study, an in-service program for 
II curriculum revis ion has started in Framingham w1 th one group 
~devoting its time to the study of arithmetic. Nevertheless, 
the original plan of study has been continued with the hopes 
that this service paper might prove to be a definite contribu-
tion to the 'II) rk of the primary group of which the writer is 
now a member. 
Following is a brief description of the 
I ceed1ng chapters in this service paper: 
contents of sue-
I 
i 
il il 
il 
Chapter II a review of research and summaries of litera-
ture 
Chapter III charts showing content of courses of study 
and textbooks reviewed 
Chapter IV the suggested outline for a course of study 
in Framingham 
Chapter V a suggested readiness test to be given before 
teaching simple addition and subtraction 
facts. 
J 
t 
CHAPrER II 
REVIEW OF PREVIOUS RESEARCH AND LITERATURE 
I 
I Knowledge of Ar1thlllet1c Possessed bz Pre-School Children i' 
I Brownell believes that the primary grade pupil is intellec 
II ually capable of profiting from SJstematic instruction in I 
11 arithllletic. His theory is based on two aspects of evidence, ' 
II namelJ, inf'erential and direct, For the pmpose of' this section 
I of' the study we will consider the reaction of' the author to 
' 
I the former aspect, Brownell states, •Children already possess 
I 
1 (have learned) much arithmetic and the assumption is thet, 
I properlJ taught, the7 can learn IIIUCh more 1n primar7 grades.•l 
i No one who has had pre-school children about him, or who ,, ' 
1
1 has had opportunit;y to observe children of' this age, can den;y 
I that children in this age group can and do use number and can 
jl do some quantitative reasoning, 
:I Bobby, aged two, will look tor •another• block to complete 
I 
Ia pattern set up in the box where he keeps his blocks. When he 
]is playing with three blocks and misplaces one he will search 
il out the missing ene. 
d 
i! 
11 
David, aged two and one-half, will notice that Bobb;y has 
1 
•more• than he has if Bobby has two cookies as compared with 
f" I David's one cookie. 
11~----,...----
l! lBrownell, ~~ others_, ·.!m· "ill·, p. 160. 
4 
Sally, aged three, enjoys pointing out the • tiny" chair 
that belongs to the baby bear, and the •great big• chair that 
et cetera. 
•I want three cookies. One for me, and one for Peter, and 
one for Tommy.• Such a statement is not uncommon for a four-
year old to make. 
•one step, two steps, three steps, et cetera,• is a happy 
bedtime geme for children going up to their beds. 
In an article written by Buckingham we find this statement: 
•The child does not come to school ignorant of numbers. His 
I mind is not blank with reference to quantity, and he has alread¥ 
!learned a surprising amount of arithmetic.•2 
I I Buckingham elaborates on this point by noting: 
I 
II 
On entering grade one at the age of six the child 
can count to twenty either by rote or with objects. 
There is at least a fifty-fifty chance that he can count 
by tens as far as forty. He !mows five and six in the 
sense that he can make up groups of these spec1 fied 
numbers, or that he can identify groups having that 
many objects. He is nearly as capable in his knowledge 
of the other numbers to ten. 
If you give him concrete problems involving addition 
combinations whose sums do not exceed ten, he will give 
you the right response often enough to show that problems 
of this sort are beginning to have mean1ng for him. When 
the two components of a number are shown, objectively and 
then concealed, he can give the invisible sum with still 
greater succeas.3 
2B. R. Buckingham, •When to Begin the Teaching of Arithme-
tic,• Childhood Education, 11: 341-342; May 1935. 
3J:W;Q. •• p. 349 •. 
5 
I, 
!I 
II 
Ii1 a later article relating to this issue of number know-
II ledge of pre-school children Brownell writes: 
,I 
1
1
1 Children upon entering Grade I already possess an 
j equipment of nuaber knowledge.... On the average, the;r 
,, can enwaerate obJects and count by rote to twenty or 
·· twent;r-five. The;r can use some of the simple addition 
and a few subtraction combinations; the;r
4
even understand 
a little about the meaning of fractions. 
After a comprehensive studY of about eight;r investigations 
concerning number knowledge of ;young children, Brownell re-
ported findings which were summarized b7 Brueckner and Gross-
lnickle 1n the following manner: 
A. Quite well developed .nen children start school 
1. Rote counting by 1 1 s through 20 
2. Counting obJects through 20 
J. Identifying the number of obJects up to 20 b7 
counting 
4. Nwaber combinations with obJects 1n simple 
situations up to suas of 6 or 7 
I 
s. Halves and fourths a,pplied to single obJects 
6. Telling time at the hour 
7. Recognize coins to the half dollar 
8. Recognize "circle• and •square• drawings 
B. Fairly well developed BllOng a •reasonably large• per 
cent of children 
1. Rote counting by 1 1 s to 100; l01 s to 100; b7 
21 s to 20 or JO 
2. Humber combinations with sums of 9 or 10 in 
verbal problems 
). Reading numbers to 10 
illiam A. Brownell, •Readiness am. the Arithmetic 
Curriculwa," Elementary School Journal )8: )44; January 19)8. 
6 
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I' il 
c. Possessed by less than a third of school entrants 
1. Reading numbers beyond 10 
2. Writing numbers to 10 
J. Counting by J's to JO 
4. Proper tractions other than unit fractions 
5. Telling time at the halt and quarter hours 
6. Sizes of units of liquid and linear measure 
7. Relative values of coins other than pennies.5 
Notice was called to the fact that most of the items in the 
above list are related to the mathematical phase of arithmetic. 
In a forty-item test prepared by Brueckner and Grossnickle,6 
further information about the knowledge young children have of 
1 arithmetic, particularly the social phase, is given. 
[I It is suggested by the authors of the test mentioned above 
:!that the instrument be used as a maans of studying the arithme-
ii 
'ltical backgrounds of pupils of grades one and two since the 
I 
! items are arranged in the form of a readiness test for primary 
i 
I 1grades. Tentative aorms for September are given as 15 items 
I 
correct for pupils in Grade I, and 25 for pupils in Grade II. 
The writer of the present study readily accepts the in-
trinsic value of the instrument referred to as a means of 
!testing. However, before accepting it as significant evidence 
' 
regarding number knowledge of pre-school children, she would 
like more information regarding such questions as: (l) •How 
many children were tested in the area quoted?•; (2) "When was 
5Leo J. Brueckner and Foster Grossnickle, How to Make 
1
1
Arithmetic Meaningful, p. 55, J. c. Winston co., Philadelphia, 
!11947. 
',' 6Ibid., pp. 56-SB • 
7 
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I 
11 the test given to these children?• (The latter question is in 
" 
II 
1 regard to the amount of instruction given preceding the test.) 
I 
I The reason for such questioning is that the percentage of 
11 correct answers in some instances seems rather high for unin-
1 structed children as compared with results of other research, 
An importarit.c recent research article reports a phase of 
I the work done by Carolyn Stotlar7 in the area of number know-
lledge of young children. 
1 The study was made during the autumn of the year before 
I ]any formal mention of numbers was made. Stotlar used nineteen 
I 
children attending kindergarten at Southern Illinois Normal 
' University. The ages of the children in months ranged from 
lfifty to sixty-nine months. 
·I] The investigation was conducted by means of four tests 
llgiven individually. 
I For further understanding, the nature of the tests, the 
\
1
find1ngs, and the conclusions of the author will be quoted 
I, . 
II here: 
!1 Test 
il 
lr 
I' 
,I 
Test 
I. 
II. 
The children were asked to count as far as 
they could. --This was simple rote counting. 
Each child was asked to count the number of 
colored blocks in a toy truck. The truck 
held twenty-eight blocks. The children who 
could have counted more were marked 28 • 
1 
1---;::;---
:] 7 Carol.yn Stotl.ar, •Arithmetic Concepts of Pre-School 
11 Children, • Elementary School Jourpal 46: :342-:345; February 1946. 
Jrl 
I 
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II 
Test III. Each child was asked to repeat six separate 
series of numbers taken from the Stanford-
BiDet Intelligence Tests tor ages four years, 
six months and seven years. The following 
numbers were used: 2729; J8S2; 7621; Jl8S9; 
48372; 9618J. 
II 
,I Test IV. Each child was provided with a large pencil 
I! and unlined paper, 1n the upper right-hand 
'ii corner of which appeared his name and the 
I 
date. Each pupil was asked to write as many 
1 
numbers as he could. When he had completed 
11 this task, he was asked to tell exactly what 
!I numbers and how .I!IDl he had.a -
II study of findings show: 
!i 1. 
,, 
'I 
:I 
,I 
!! 
I 
I 
II 
'I 
1: q 
ii 
I 
ii 
II 
2. 
Seventy per cent of the children could count to ten 
or higner by rote. 
Seve:Dty per cent of the children could count to ten 
or above by concept. 
There was no marked 
and number concept. 
rate. 
difference between rote counting 
They were ad vane ing at the same 
4. In repeating numbers, seven children were at the 
seven year level, and only two children fell below 
the level of four years and six months. The chil-
dren were able to learn and repeat the numbers in 
any sequence. 
s. When asked to write numbers all the children were 
definitely conscious that there was such a thing 
as written numbers, and all but one made an attempt 
at writing. Five (26 per cent) successfUlly com-
pleted the task.9 
Conclusions drawn from f1lld1ngs would seem to indicate that 
jlch1ldren of the 
lhave a definite 
ages of four years alld two months to five years 
consciousness of and an understanding of numbers 
I 
9 
I 
]I 
I 
lj before they enter school. 
1 opinion of Stotlar,l.O have 
Kindergarten children, in the 
real. and numerous out-of-school use 
I for numbers, and number experiences should be provided for 
with a younger group, Cl.ark11 made a study of Dealing 
i twelve children from two years, nille months to three years, 
fl ten months. One of the purposes of her study was an attempt 
,I 
11 to discover to what extent terms relating to number were used. 
As a result of her study Clark drew up the fol.loWing con-
I 
1 cl.usions: 1 Ch1l.dren of about three use s1mpl.e number terms in 
il a conversational way often without comprehension of their 
'I 
!I meaning. •12 
!1 This general conclusion 1187 be said to be based on three 
I specific concl.usions. It is well to quote these: II 
I Counting The children seemed to know that a certain 
I 
II 
I 
process is gpne through in using some words 
end they do it, but more in the spirit of 
trying out words than with any understanding 
of them. 
Time Tille seemed to be used correctly when it was 
within their comprehension. 
Number 
Concepts 
These tie up closely With counting in that 
the chil.dren seem to have no comprehension 
of the words two, three, or four. (A three-
year old day after day brings four bru.shes 
for four paint Jars, but when asked how many 
bru.s.be 11 she had, the reply came, • I have 
enough.•l.J 
1
11----=-=----l.Oibid. , p. 345. 
I 
!1 llEileen Clark, 1 NU11ber EXperiences of Three Year Olds, • 
i Childhood Education 26: 249; Febru.ary 1950. 
l2Ibid. J p. 249. 
lJib d. 
I 
'I 
'I 
'I 
ti 
!I 
10 
It was acknowledged b7 the author of, the above study that 
,I I 
I her investigation was limited to a sbort time and a 
I small numberll 
il of children. This 
il Stotlar 11kewise. 
II 
situation may be true for the study made by 
I, While children of about three years of age often may use 
:I 
I number terms without absolute comprehension, it is significant 
I 
1 that they use such number terms at all. Their awareness of 
I 
I number terms is an 1.IIdication of their further meds. 
I Let us consider it safe to say that studies by Buckingham, 
I 
i!Brownell, Stotlar and others are of more value to first grade 
ilteachers and administrators since these studies have been con-
il 
II cerDed with number knowledge possessed by children of more 
! illlllediate pre-school age. 
1 
Prom such studies alld, as stated before, our own observa-
tion of children, we can safely assume that children do come 
to school with some definite nuaber knowledge. 
Develonment of Number Readiness 
Brownell asks: •Is the primary grade pupil intellectually 1 
capable of profiting from systeatic instruction 1n arithllleticft.~ 
I 
I 
•Is the child ready?• •Has he the necessar7 readiness for ii 
II learnillg arithmetic?• Each of these interrogations could be il 
:I 
considered another way of expressing Brownell's question. 1 
! 
l.llwnuam Brownell and ·-otlwrs, Arithmetic in Grades One and· 
(!!g. p. 8, Duke University Press, Durham, North Carolina, 1941. 1 
!I 
11 
' !i 
'I 
" 'I 
il•not 
I 
So often in the past ;rears we have heard the statement, 
until the child is ready. • Unfortunat el;r this maxim has 
' I 
1 been misinterpreted to mean that we do nothing about getting 
! 
! the child 1 ready1 • i! 
! Readiness for anything does not come all of a sudden as if 
I from out of the blue. We must consider readiness as a stage 
1 in the develoPJient of a given child or group of children. 
' 
'Furthermore, we must be concerned with the nature of readiness~ 
I 
I 
and, also, the preliminaries which lead to the attainllent of 
such readiness. 
As already stated, previous research has shown that school 
entrants are at various levels with regard to number knowledge. 
Although man;r of them are 1 ready 1 , we must not lose sight of 
the fact that there are different levels of readiness. 
This thought is ably expressed by Swenson who writes: 
Only to the uninitiated can readiness appear to be 
a simple matter of reaching some mythical, magical point 
preceding which the learner is clearly not ready and 
following which he is clearl;r and unequivocally ready to 
learn. Onl;r by the psychologically naive is readiness 
conceived as being a boundary line across which the 
learner steps at a clearly defined time from •u.nreadi-
ness Land 1 to •Readiness Land1 • The attainment of 
readiness is a CGntinuous pncess of becoming more ready 
than one was previously. Adults will understand the 
learning of children much better if they will think in 
terms of their being more ready rather than ready or 
unready.l5 
II 
!i 12 
!l 
,, 
" 
,, 
,, 
ri 
1 1.5Esther J. Swenson, "Arithmetic for Pre-School and Primary:' 
Grade Children, • Fiftieth Yearbook 1 Part II of the National 111 
Society for the Stuy of Education, pp. 52i=S.5, l9,51. i 
II 
'I 
Stokesl6 points out that readiness, Nnich he describes as 
•intrinsic potential ability, • is a changing growing thing, a 
succession of readiness, and at ~ level, the teacher may 
ascertain the learner's readiness by observing his behaviour, 
by personal interview, by testing and by analysis of other 
recorded material, 
It would seem to the writer that 1n the case of beginners, 
the teacher's observation and personal interview would be the 
- most satisfactory methods of determining readiness. 
Hildreth holds to this idea when she expresses her opinion 
of observation of pupil behaviours as one of the principal 
methods of determing number readiness. Hildreth advocates that: 
•The child's questions and comments about numbers provide a 
good index of the stage 1n number thinking he has reached and 
his readiness for the next step.•l7 
Readiness, we will undoubtedly all agree, is a prerequisite 
for learning. With reference to readiness in arithmetic, 
Stokes observes: •The establishllent of concepts and meanings 
continuously and progressively, as the child matures and moves 
forward 1n the study of number, is what is known as 1 arithmetic 
read1ness•.• 18 
i ~t>c. Newton Stokes, Teach.irur the Mean1XU~Sof Arithmetic, IP• 225, Appleton-Century Crofts, Inc.; New York, 1951, 
1 
I 
17aertrude Hildreth, Readiness for School Beginners, p. )42~ 
~orld Book Comp~, New York, 1950. 
II 
'I 18stokes, .21!• cit., p. 223. 
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. 
Stokesl9 fUrther elaborates on the idea of readiness by 
' II 
!dividing it into aspects, namely, 
! 
readiness for developmental 
I work and readiness for practice •. He reminds us that readiness 
llfor developmental learning has become a pedagogical principle, 
1 recognizing that growth is gradual and steady. Two points of 
I 
'view concerning this principle are presented in literature 
' 
I 
according to Stokes. One point of view, says,Stokes, is based I 
j
1
on the idea of mental maturity. The other, more comprehensive I 
lin its consideration, takes into account maturity and experiencal 
I In discussing readiness for practice, Stokes makes refer-
i 
ence to Buckingham's contention that the child must possess 
purpose, sense of value, confidence, feeling of familiarity, 
!self-directing powers, and habits of attention. 
There is evidently no doubt in the minds of authorities 
on the subJect or good teachers of arithmetic that learning 
in number work is facilitated when and if the leamer is pro-
vided with a great deal of worthWhile experiences. 
Readiness is described by Brueckner and Grossnickle as 
Stage I of "Five Developmental Levels in Arithmetic•. As such 
is quoted as being: 
The stage at which readiness for formal number work 
is attained. During this period the child acquires a 
considerable variety of simple quantitative concepts and 
a small quantitative vocabulary through incidental con-
tact with number in his daily informal experiences and 
19 Ibid., P• 22,3. 
14 
through guided experiences and training in school that 
promote number readiness.20 I I 
I 
Relating to the subject of readiness, Wilson observes that: 1 
I 
i "Number in its beginnings is on the same basis as language ani 
isocial activity; it comes with the normal development that re-
' lsults from experience.•21 
il Since experience seems to be the keynote in the develop-
lment of readiness for arithmetic, it may be well at this time 
I 
to quote Gray, who says in an editorial: •we cannot rely upon 
previous experience alone to develop adequate 
!which to build understanding of arithmetic. 
foundations upon 
We must supplement 
past experience with experiences in schoo1.•22 
Koenker2J claims that a rich arithmetic readiness program 
will help eliminate widespread failure in arithmetic. 
In a recent publication Ross reminds us: 
Readiness 1n arithmetic consists of experiences, 
concepts, and attitudes which prepare the child to pro-
gress to a higher level of understanding and skill •••• 
Readiness 1n arithmetic is part of the learning program 
from the very beginning and extends through all levels.24 
20arueckner and Grossnickle, .2:12• £.ll., p. 105. 
2louy M. Wilson, Teaching tbe New Arithmetic, p. 81, 
McGraw-Hill Company, Inc., New York, 1951 
I 
I 
.
1
. 22Merle Gray, "On Teaching Arithmetic," Childhood Education. 
26: 242; February, 1950. I 
I 
· 2JRobert H. Koenker, •Arithmetic Readiness for the Primary 
Grades, • p. 26, Arithmetic :..~ 1949, Supplementary Educational 
Monographs, No. 70, Chicago': University of Chicago Press, 1949.1 
! 24charles Ross, "Readiness 1n Arithmetic,• Bulletin-The I 1Resourceful Teacher, p. 5, Silver Burdett Company, New York, 
March, 19 9. 
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We are again reminded that experiences are important in 
the development of number readiness when we read the statement 
1 by Rosenquist 1n her recent book: 
It is evident that most children have done much 
thinking about number relationships before they come to 
school. Their achievements vary because of the differ-
ences in the kinds of experiences and their individual 
reaction to them, rather than from differences in innate 
ab1lity.25 
Swenson26 points out that appraisal of the readiness of 
!' the individual should be a forerunner and a concommitant of 
,, 
i 
!1 what she considers the highly important business of developing 
I I. 
I' arithmetic readiness. Along with other authorities and good 
• teachers of arithmetic, Swenson agrees that should the appraisal! I ,, 
' 
1 reveal inadequacies on the part of a child or a group of chil- 'I 
! 
I dren, the teacher's 
i 
next step should be one of "positive 
waiting. • 
action il 
: rather than passive 
I 
The old rule of thumb teaching, "we go from the known to 
the unknown,• is advocated by many writers on the subject of 
number readiness. Swenson27 says emphatically that children 
need to become familiar with the preliminary concepts before 
li 
they should be 
later concepts 
expected to deal with any degree of success with ,, 
1: 
which rest on the understanding of the earlier ' 
ones. 
25Lucy Lynde Rosenquist, Young Children Learn to Use 
,1 Arithmetic, p. 19, Ginn and Company, Boston, 1948. 
26swenson, .211• ill·, p. 56. 
' 
'I ~---
,, 
!'-
1 
27Ibid.' p. 57. 
- • ..,_ --::_·--;: _-,-- --:-~---~.--.-; ;--;c. -,-,-- --
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I 
lj From an article presented by Grossnickle, Junge, and 
I
I Metzner comes this quotation about readiness: 
Readiness in arithmetic should be regarded as that 
1
'
1 
period in the learning situation when the child's back-
1 ground for learning a new concept is appraised, the 
', foundational experiences are provided, end a purpose for 
1. the new learning is established in the mind of the 
learner. One of the msin tasks of the teacher during the 
period of readiness is to create a problem situation 
which will challenge the child's interest and which will 
provide the felt need basic to discovery and experimenta-
tion.28 
Brueckner and Grossnickle offer the following suggestions 
with regard to the planning of a readiness program for arithme-
1 t1c: 
II In a readiness program experiences are provided in 
which the children contact informally and concretely 
number ideas, uses and processes that are later to be 
taught more systematically and abstractly. In this way 
basic concepts are developed.29 
More specific suggestions are offered by Hildreth for the 
construction of a readiness program. The author sets forth 
the principles to guide children's introduction to numbers in 
school: 
Explore each child's number knowledge when he enters the 
first grade 
Emphasize concrete learning experiences. 
Teach pupils the language of arithmetic. 
Provide for individual differences and for learning 
ability in arithmetic. 
2SFoster E. Grossnickle, Charlotte Junge, and William 
Metzner, "Instructional Material for Teaching Arithmetic,• 
Fiftieth Yearbook Part II of the National Societv for the 
llstuy of Education, p. 1.57, 19.51. 
,1 29Brueckner and Grossnickle, £E• _ill., p. 100. 
17 
Make use of the child1 s natural play as a way of learning 
arithmetic factsA providing plenty ot opportunity for 
self-d1scovery.Ju 
Reiss and Hartung point out to us the importance of a good 
readiness program when they make the statement to the effect 
1 
that: •The development of nUIIIber readiness is perhaps never 
I again so crucially important as at the very early stage, for 
II th1o """'"" the whole de .. lopaent of the ohlld' e nuob~ oon-
cepts • .Ul 
on 
With regard to handling of concrete material as a requisite 
for developing number readiness, CookeJJ says that 111erely pro-
viding pupils with concrete materials to play with is not eno 
:30HUdreth, .2.1!• cit. , p. )44. 
JlAnita Reiss and Maurice Hartung, Developing Number Readi-
ness, Guidebook for the N'wllber Readiness Charts, p. 4, Scott, 
Foresman and Company, Chicago, 1946. 
:32Elda L. Merton and Leo J. Brueckner, Teachers Edition, 
Our NUIIIberland, A Readiness Book in Arithmetic, The John c. 
Winston Company, Chicago, 1948. 
J.3Ralpho.'J..i:.Cooke, "Develop Arithmetic Readiness for Primary 
Grades n Instructor 1 ; 6 • January, _1948. __ 
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I The teacher must direct the children's at tent ion so that they 
I 
l
will know what to leok for to make the desired discoveries. 
1
1
1
' Also relating to t:te tBe of concrete materials, Grossnickle 
suggests the ma1ntainance and use of an arithmetic kit. The 
1
author describes such as follows: 
I J II An Arithmetic Kit should contain two kinds of materia 
11 . One of the items is easily purchased at dime stores or I 
1! brought from home. The other kind contains items which 
1
1 are made specifically for enriching the teaching of con- I 
fi cepts and principles of arithmetic.J4 I 
il It is hoped that evidance revealed from the review of I 
il ,.. ~~literature as presented here will convince readers that children 
'lare capable of profiting from systematic instruction to the 
ldegree that such instruction is preceded by a systematic, well-
planned readiness program. 
The writer would like to conclude this section by quoting 
~~statements which she thinks are quite important and relevant 
Ito the consideration of developing number readiness. 
! 
· Browne11JS has said that mere attainment of more birthdays 
cannot be expected to bring the needed increases in number 
nowledge apart from directed experiences. 
Fehr expresses his feeling about the matter in this state-
ant: •The age at which children show readiness to learn varies 
idely. • 
aster E. Grossnickle, "A Laboratory for Meaningful 
rithmetic,• Mathematics Teacher 41: 116; March, 1948. 
J5Brownell, ~· ill•, p. 63. 
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I "The teacher must set up experience situations for the 
il 
ilchild since he cannot and does not discover these needs or 
I[ experiences by himself. n J6 
1.1 Sauer37 professes the belief that to work with numbers we \ 
!i ·I 
. should have ideas about them and encourage the active partici-
I 
I pation of all pupils for understanding numbers. 
I 
I I! A very apt selection is taken from A Teachers' Guide m 
'I 
liArithmetic in Newton: 
,, 
'I I 
II 
" ,I 
' I 
Readiness is sometimes confused with willingness. 
Many of the most willing pupils in arithmetic are least 
ready. Children often are willing to attempt the 1m-
possible. That is a typical characteristic of immature 
minds.... Readiness in arithmetic means that pre-
requisites have been learned thoroughly, that the selected 
experience is well within the cnild's mental and physical 
capacities, and that the child has been skillfully moti-
vated. When ind1 vidual readiness is taken into account, 
the chances of successful learning are greatest. When 
readiness is ignored or ne~ected, the chances of success-
:! ful learning are the least.J8 
:1 Finally, these quotations from the professional book by 
II 
1
istokes are offered: 
,, 
!'I Learning is a process; it is a continuous activity 
• of doing something in which there is some end in view; 
, it is the activity of disccnering new arrangements through 
'I a reorganization of old experiences.J9 
'i 
II ji 
lrj-~J:;:61"""B_o_w_ar_d_F-. Fehr, "Present Research in the Teaching of 
'IAri thmet ic, • Teachers College Record 52: 21; October, 19 50. 
:1 37Edith M. Sauer, •Number Work in the Elementary Grades, • 
~~School Executive 64: 50; March, 1945. 
! J8Arithmetic in Newton: A Teachers' GUide, Kindergarten 
IThro Grade Three, Newton Public Schools, Newton, Mass., p. J,j 
jl950. 
!I 
'I J9stokes, .21!• .ill·, p. 221. 
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li 
In order to effect learning the teacher must exer-
cise the greatest precaution 1n selecting new experiences 
for the child. Certain relationships between the new and 
old experiences must be observed.40 
The teacher inspires or numbs the interest and pur-
poses of her ch1ldren through her method of handling 
them either individually or collectively.41 
Pacing instruction means that the learning situation 
must be fitted to the 1nd1vidual1 s level of maturation.42 
lilA Sxstematic Program in Arithmetic 
I 
II 
Before proceeding with this section, let us call to mind 
>I the second and third of Brownell's so-called crucial q11estions 
ilto see how Brownell would answer the same questions. The 
,r 
11 questions referred to are: 
'I !I 2. If the primar7 grade pup11 can learn much about 
' arithmetic, should he be asked to do so at this time; is 
instruction in number wasteful if given in the primar.y 
grades, or does it produce gains which justify its being 
given? 
'I 
'I I! j! J. If the primary grade child can and should learn 
arithmetic from the start of his school career, what 
should be the content and form of this teaching?'l-3 :I 
II 
1! Question number two cannot be answered definitely and 
II finally in the affirmative, but Brownell44 states that n since 
I! n 
,jwe determine school practice from ability of children measurablylj 
[, 
4oibid., P• 221. 
41Ibid., P• 221. I, 
,, 
42Ibid., 
~ ! 
P• 221.' 
43Brownell, ~· cit., P• 8. 
44Ibid., P• 161. 
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], 
profit from teaching--the answer is yes.• :Ito 
I 
To question three Brownell4S replies, "There is no final 
! answer as to how the program should be organized. There have 
' not been enough programs tested or research done on the sub-
Ject. • 
It is safe to conclude from Brownell's statements that he 
favors systematic arithmetic from the outset of schooling. 
While there seems to be no final answer to the organiza-
tion of a program, the writer of this study feels strongly that 
II the teaching of arithmetic should begin in grade one, and that 
!j a systematic program is what is needed in the first grade. 
\ ~~ 
II 
I 
Evidence from literature and research is recorded here 
ir to indicate that others hold to that opinion also. 
I 
Brownell46 is one Who is definitely in favor of a systema-
tic program in arithmetic starting in grade one and feels that 
the duty of extending and enriching children's number exper-
iences is and should be the function of primary teachers. 
Brownell records his belief by writing: 
Research has shown that school entrants already know 1 
much about numbers; the inference is that they can learn :i 
more; society requires that children must know arithmetic; ., 
nothing is gained and much may be lost if the school de-
lays to later grades the discharging of its obl1gations.47 
4Sibid., 162 ,: P• 'I I! 
46Ibid., t' p. 6,3. 
:I ,, 
47Ibid., 
!I 
P• 6J. il 
I 
!\ 
·' 
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1: Buckingham has this to S83 ab&ut When to start arithmetic: 
';I 
i The first grade child upon entering school is ready 
for arithmetic and he is already using it to serve his 
own purposes and will continue to do so independent of 
any action taken by the scheol. Arithmetic has social 
utility for him.... We should begin the teaching of 
arithmetic as soon as he comes to school.48 
Sueltz1 s49 answer to the question as to whether or not 
:arithmetic should be taught in kindergarten, grade one and two 
! 
i is that whether or not the school plans to teach arithmetic 1n 
:, 
il these grades, the children of these grades will learn it. ! 
' :r 
\.
1 
Why, then, should we not teach arithmetic in grade one? 'I 
I 'I 
' I 
',.! If the children learn it on their own, without direction, it :[ 
I !I ~~~would seem more advantageous to set up a program which would ll 
I make available opportunities for more extensive, effective, and , 
I meaningful learning. 
I 
! When we refer briefly to the conclusion that StotlarSO 
il reached 1n her study, to which mention has already been made, 
' I (we read, "Kindergarten children have real and numerous out of 
:school use for numbers and number experiences should be pro-
11 vided f'or them. • 
:,i 
:1 surely if this situation is found to exist in kindergarten, 
'is it net safe to conclude that it also exists, and to a greater!, 
!degree, 1n grade one? 
48Buck1llgham, .212• ~·, pp. J42-34J. 
I ,, 
il 
!
1 49Ben A. sueltz, • Curriculum Problems--Grade Placement, • ij 
1 SiXteenth Yearbook of the National Coyncil of Teachers of Mathe-1,1 
matics, New York: Bureau of Publications, Teachers College, 1 
Columbia University, p. JJ. 
SOstotlar, .212• cit., p. J4S. 
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1! 
In a study carried on by Willey5l he recorded problems 
which arose in the life of children and which seemed to have 
risen spontaneously and out of natural situations. Data for 
the investigation were gathered in urban and rural schools of 
il Santa Clara County, California, with all the children and 
:1 teachers from kiildergarten through grades six, inclusive, 
il participating. The number of problems is quoted as being 2,484.: 
:1 Willey classified his findings under two general areas which !i 
I[ 
II are illustrated in the following tables: 
!! 
I PERCENTAGE DISTRIBUTION ACCORDING TO PROCESS 
OF PROBLEMS INVOLVING FOUR FUNDAMENTAL PROCESSES.52 
Kindgtn 
Processes All Grades Grade I-II Grades III-IV Grades V-VI 
j Addition 18.8 4.5.0 22.0 1,3.0 
1 ! Subtraction 24.2 30.0 30.0 20.0 
11 Mult1pl1ca-
1 tion 23.7 14.0 18.0 28.0 
:j Division 33·.3 11.0 ,;o.o 38.0 
i! . 
'Total 100.0 100.0 100.0 99.0 
The author' s.5.3 interpretation of the above table relate& 
., 
11 that 4.5 per cent or computations in Grades I and II are addi-
!i 
ii tiona. 
!I 
Subtraction is used 1n Grades I and II as much as in 
I' !I Grades III and IV. 
' 
Obviously, multiplication and division are 
ii used to a small degree 1n Grades I and II. 
il .51Roy De Verl Willey, "Arithmetic Processes Needed by 
Children,• Elementary School Journal 42: 525-.528; March 1942 • 
.52~., p • .526 • 
.53 Ibid., P• .527 • 
ij 
:I 
! 
I 
I 
·I 
'i j 
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PERCENTAGE DISTRIBUTION ACCORDING TO PROCESS USED 
FOR SOLUTION OF 2,484 ARITHMETICAL PROBLEMS
4 ENCOUNl!ERED BY ELEMENTARY SCHOOL CHILDREN5 
I K1ndgtn ! 
!Process All Gl"ades Grades I-II ~Grades III-IV Grades V-VI 
! 
I 
! Counting 17.7 
'Common 
52.9 9.0 5.1 
fractions lJ.l 4.J 11.2 18.5 
Subtraction 11.5 6.4 18.9 u.s 
Denominate 
numbers 10.5 4.4 11.6 12.6 
Division 10.0 1.9 9·9 14.1 
Jlult1pl1ca-
tion 8.9 J.O 9.5 11.4 
Mensuration 8.4 8.6 8.8 7·7 
I Addition 7.6 8.o 11.3 5.6 
Decillal 
fractions 7·3 0.2 ?.J 9.6 
!Reading and 
writing 
1 numbers J.4 9.9 1.4 1.2 
1Misce11an-
0.6 eous 0.9 0.4 1.1 
1 Percentage 
I and 
0.7 o.o o.s 1.6 I average 
I 
I Total 100._0 100.0 100.0 100.0 
I 
' il In his interpretation of the above table the author pre-
11 sents the folloWing conclusions: 
\1
1
. Counting and reading and writing of nUIIIbers are used 
1
, most 1n earliest grades. Almost all processes are used 
11 in all grades. This supports the theory that processes 
i 
' 
' i 
I 
i 
! 
11 should be spread throughout the elementary grades; that it 
11 is possible for pupils, even those in grades one and two, · 
\1 to acquire some understanding of fractions, denominate 'il 
11 numbers, and mensuration.55 
'1--"71':----il s4Ib1d., P· 52.5. 
ill 
!I 55 Ibid. , P• 527. 
I, 
I 
I 
' 
! 
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!I 
' 
The implication for teaching, as the writer of this study 
'i 
n sees it, is that since children of the first grade understand 
!I ,, 
!land use, to a certain degree, the several processes in arithme-
\ltic we should start arithmetic instruction on the first grade 
II level. 
!i Another study undertaken by Wilburne56 in order to deter-
':lmine the effectiveness of teaching a method of self-instruction 
lito first grade pupils is significant to those interested in the 
!i 
:,i subJect of where to start the study of arithmetic. 
!I 
I The study under discussion deals with the responses of i! 
ij 
I 
'seventy-two first graders to the easier addition and subtraction' 
combinations; that is, those addition facts w1 th sums of ten or 
,jless 
I 
i 
I 
:jhere: 
and the corresponding subtraction facts. 
Wilburne• s conclusions as a result of the study are quoted ,, 
'i 
'I 
I 
il 1. Pupils can learn a method of self-instruction well 
enough to teach themselves the simple number concepts 
during the first year in school. 
I' 
,j 
2. 
3· 
It pupils first learn a method of study, the number 
ideas can be developed through its use. 
Pupils can be introduced to a systematic study of 
numbers in grade one without detracting from, or 
neglecting the one essential phase of the instruc-
tional program which is teaching pupils to read.57 
I s&;:' Banks Wilburn, •A Method of Self-Instruction for !~earning the Easier Addition and Subtraction Combinations in 
!!Grade I, • Elementary School Journal 42: 371-380; March 1942. 
Ill s7 
i Ibid •• p. 380. 
I il 
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The latter conclusion had great significance 1n the mind 
of the writer and she believes that it should impress those who , 
1 decry an arithmetic program 1n grade one because it takes time 
i away from reading. 
It may be of interest to those people and to others to 
read the accomplishment of the typical child at the end of stx 
and one-half months, wh1 ch was the time span of the study. 
At the end of six and one-half months, a pupil had 
taught himself forty-two of forty-five easier combina-
tions in addition and subtraction. He was able to deal 
with these combinations equally as well when they appeared 
1n problem situations. He had achieved a reading grade 
score of z.o.S8 
From another viewpoint, but still significant to th1s 
I 
: study, are the results of an inVestigation made by Mett and 
i 
iiMartin)9 The investigation referred to, carried on at the jl 
~~Laboratory School of Southern Illinois, was undertaken for the 
purpose of determining the amount of retention of number con-
cepts from kindergarten to first grade. The first test was 
given to children enrolled 1n the kindergarten, and the second 'I 
'; 
II 
phase of the study was made using the same children upon enter- I 
I I 
ling first grade. The tests included: counting by rote; ! 
!i I 
!!rational counting; repeating four numbers; repeating five I 
'.I 
'! ilnumbers; picking numbers J, 9, S, ?, from a pile of fifteen 
ilblocks. 
!! 
~~--s~a:-Ib-i-d-. ,-p. J8o. il 
i1 S9sina Mott and Mary E. Martin, 11Do First Graders Retain 1
1 
:
1 Number Concepts Learned in Kindergarten?• Mathematics Teacher ,j 
]40: 'l S-78; February 194?. !] 
I ;, 
27 
After comparing results ot the two tests, the authors 
' i SWIIIIIarized the tind1Dgs as follows: 
I 
! 
I 
I 
II 
il 
li 
II 
]lor 
With the exception of counting by rote to 100, 
children carry over into the next grade, after a lapse 
of approximately three months, the number experiences 
which they learned 1n the kindergarten. The explana-
tion for not retaining the ability to count by rote to 
100 is possibly due to the tact that children have 
little use for numbers in th1s63uantity and they are therefore meaningless to them. 
The second part of the authors' summary seemed very worthy 
note. Relating to the number experiences retained, the 
1 
authors state: 1The reason they retain other number concepts 
ijand experiences is that they are constantly aware of the need 
\\for counting objects and repeating numbers, and are using them 
:1 :frequently. •61 
ii 
:j This controversy about the i:atroduction o:f arithmetic to 
ilrirst graders has been going on :for some time. It is not new 
·I 
'I or original with the authorities previously quoted. 
'I One article written by Brewne1162 refers to a study made 
I. 
'I :jin 1928 by The Committee of Seven. In this study a comparison 
I 
,'( 
'I ii 
,I 
' i 
,, 
,iwas made between schools (not controlled groups) where arithme-
il I 
litic courses of study and grade placement varied quite materially~~ 
'I The study was conducted by giving a battery of tests in 
llvarious arithmetic pro ceases tG some :f"i ve thousand sixth grade 
j] 6o.rua., P• '76. 
,, 
II 61Ibid.' P• '78. 
1
1! 62william A. Brownell, 8 Read1ness and the Arithmetic 
II Curriculum, n ElementarY School Journal J8: J44-J46; January 
I 
28 
I 
·' II 
I 
! 
--:L 
II 
' 
!i. ~~ pupils 
i! 
in fifteen cities. The approximate division of pupils 
according to when their arithmetic instruction had started, 
as :tbllows: one-third had started arithmetic in grade one; 
I', one-third had started arithmetic in grade two; and one-third 'li 
!i had started arithmetic in grade three. Brownell6J reports that II 
il ii 
'' the medians of the three groups indicated that Group I, which il 
I 
I; 
! ,, 
j started arithmetic 1n grade one, had an advantage over the othe~~ 
ji two, and Group II, which started arithmetic in grade two, had 11 
,, II 
i: an advantage over Group III. li 
If such a condition existed at the time of the study to 11 
which Brownell makes reference, in all probability a similar I 
,I I 
il condition would be found to exist today should an identical :
1
.1 
li 
!I study be made, li 
' Many teachers who might be convinced that grade one is a i\ 
i.: logical starting point for arithmetic teaching would agree with il 
II 
i; reservation. 
1: 
·· arithmetic 
No doubt many of them would say, "If we teach 
1n grade one, or even grade two, it should be 1nci-
dental." 
If by incidental they would mean a program built up of 
" !I 
II 
II 
,. 
I 
ji 
I 
! 
·, 
,:well-planned, worthwhile experiences designed to develop number i' ii 
j, concepts in a logical way, it would be acceptable to go along 
i ~ 
I! with their thinking. However, so very often the term incidental:! 
[:means nothing more than teaching facts and concepts accidentall~~ 
'·as the child expresses a need for them. Therefore, the writer !I 
=---c- ~J~- ·~·6=-Ibid., P·_ =~= - ll 
jl 
1': 
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:1 would prefer to stick to .her original plea for a systematic 
t' 
,i 
'·teaching program. 
" tl 
li 
H 
From evidence found· 1n literature, it can be concluded 
1jthat others, who are really authorities on the subject, hold 
I 
,ito the idea that arithmetic teaching should and must be sys-
d 
:1tematic. 
1i 
Someone has made the coiDIIIent that incidental teaching 
1joften results in accidental teaching. 
I• 
11 In the current yearbook, Buswell elaborates on the opinion 
;,of the coiDIIIittee which has already been recorded in this study. 
iiThe committee holds to this point: 
If 
Whatever the type of curriculum 1n the elementary 
school, one of the important criteria for evaluating it 
is the effectiveness with wnich number relations are 
taught. 
11 Arithmetic's potential contribution to other parts 
n of the curriculum and to the needs of society outside 
!! the school warrant direct and purposeful teaching.64 
I; 
Bond6.5 maintains that the fault is not with incidental 
:!teaching as such, but that it often results in unsystematic 
!I 
lllearn1ng of numbers. Bond professes: •Evidence supports the 
!:contention that incidental learning should be supplemented by 
II 
I' directed activities to the extant needed for orderly and suffi-,, 
llcient learning. •66 
II 
II 64G. T. Buswell, .212• ill·, p .• .3. 
ij 6.5Elden A. Bond, "A Proper Balance Between Social Arithme-
:l'tic and a Science of Arithllletic, • Mathematics Teacher .3.5: .314; 
I November 1942. 
i' 66Ibid., P• .314. 
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While Bond feels that incidental teaching should be 
i 
I supplemented with systematic teaching, there are those who 
I 
ij would be of the opinion that systematic teach1Ilg should take 
'I I, 
1
;
1
,
1 
the lead and be supplemented by incidental teaching. 
One educator who advocates this procedure is Stern67 who 
II has written in her recent book that failure in teaching and not 
in learning is often the cause of failure in arithmetic. 
1 Students will find this statement relating to incidental teach-
]! 
'II, ing in her book: 
II 
:I 
:I 
il 
il 
'I 
II 
Daily application of number in so-called "life 
situations" does not give the child tools to deal com-
prehend1ngly with quantitative relations. Each new 
situation illustrates one isolated number fact. Ther~ 
is no transfer from one number experience to another.t>S 
It must not be supposed that Bond regards systematic 
:: ]teaching without 
' 
importance in spite of the statement previousl v:l 
<I 'I !I 
I I recorded. 
i Rather, Bond69 expresses the belief that while social uses ;I 
II ' :I 
1 of number provide the best illustrative material for building II 
'
1
a1gnir1cai:lcJ, the unified science of numbers cannot be built :: 
from the social phases alone. The author advocates that there 
must be a back and forth movement between the concrete problems 
llof society and the general principles underlying the solution 
II 
'I 
,, 
!I ,, 
'1
1 
of pl'll>blems. 11 
. :1 
,I o7catherine Stern, Children Discover Arithmetic: An Intro-!1 
l'duction to Structural Arithmetic, p. 4, Harper and Brothers, ', 
New York, 1949. :I 
68Ibid •• p. 4. 1: 
- 'I 
69Bond, .2R· ill·, p. JlS. :1 
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In sUBIDiarizing studies made relative to the subject of a 
1 systematic program, Brownell )!'rites: •Children did make sub-
,, 
1
1 stantial progress of a measurable kind when subjected to 
., 
1
1 
systematic instruction. a7° 
I 
! Brownell71 emphasizes the idea of system when he makes the 
I 
!statement that, •properly organized, the essential meanings of 
!arithmetic are well within the mental powers of elementary 
! children. n 
For the benefit of those who shudder because this study 
I seems to be indicating the need for adopting of a formal pro-
jgram, it might be well to quote Buck1ngham72 at this J>Qint who 
I !advises, •we should think of fol'lll&l as 'systematic•.• 
1 Buckingham holds to the belief that: 
Arithmetic is a subject which more than any other 
in the elementary school is organized and sequential. 
Never let it be supposed that either in the first grade 
or elsewhere a satisfactory course in arithmetic can be 
provided without being planned and systematically 
pursued.73 
Buswell expresses his feelings regarding the subject in 
jthis manner: 
! 
•Situations through which arithmetic may be taught 
I incidentally 
I 
may serve as 
I ibUt the tact remains that 
excellent applications tor the subject 
arithmetic is a complete system.a74 
I 70william Brownell and others, Arithmet1c in Grades One and: 
rf'Wo, p. 102, Duke University Press, Durham, North Carolina, 1941. 
71William Brownell, "When is Arithmetic MeaningfUl?• 
1
1
Journal of Educational Research 38: No. 7, p. 483; March 1945. 1 
72Buck1ngham, .2!!· ill·, p. 342. 
I 73Ibid., P• 343. 
1 74o. T. Buswell, •Weakness 1n Present Da.v Arithmet11? Pro-lgrams.• Sghoo1 Scieppe 'Dd Mathe!ft1cs 4): 211; March 19~) 
I 
•I 
il 
I 
I 
32 
Buswell is very IIIUch ot the opinion that the essential 
' 
,, 
'!contribution of aritlullet1c is a IEUiteey of the abstract relation-
, ,, 
'I 
:1ship among numbers. With regard to the teaching of such rela-
,, 
[ltionsh1ps the author writes: 
d 
,, 
When this can be presented through applications 
directly related to the child1 s own problems, there is 
every advantage in doing so. However, it is seldom that 
the child1 s 1mmed1ate interests go far enough to facili-
tate a systematic presentation of arithmetic throughout 
the elementary program. 
It then becomes the obligation of teachers to in-
terest children in what is important for them to be 
interested in.7S 
Grossn1clcle76 writes that number is a systematic way of 
'I 11representing quantities and of showing quantitative relation-
11 I 
ijsh1ps. Thoroughly convinced of the need for systematic teachin&,l 
'I I 
:Wilburn states: "In the method where number is developed in a I 
;: 'I 
!isystematic manner as a series of interrelated ideas, the pupil 
I! 
!!learns to work out for himself the responses to new number 
ijsituat1ons. 77 I, 
, Steiss and Baxter78 profess that the teaching of arithmetic 
1
ihas more 1n coiDDlon with the teaching of reading than many 
':!teachers realize. If this is true, as we may assume it is, does 
I! 
I 
i! 
75Ibid., p. 210. 
76Grossnickle, .212• ill·, p. 116. 
77Wilburn, .212• ,91., p. 372. 
;i 78Mary G. Steiss and Bernice Baxter, "Building Meanings in 
ijArithmetic,• Childhood Education 20: 116; November 194). 
!I 
!I 
'I 
' 
JJ 
I 
,lit not seem logical to conclW.e that just as the teaching of ,
1 
:!reading is systematic, so also should the teaching of arithmetici 1l. 
II 
i! be systematic? :1 
i ~ ! i 
1i According to Van Engen it is not possible to "just teach • 'I 
'I 
!I arithmetic. He writes: I 
i 
'I 
I 
lithe 
II 
'I 
'I ,, 
" " 
' I 
Until such time as the contribution of the social 
uses of arithmetic to the understanding of the processes 
has been investigated, it may be well to adopt a rule of 
thumb procedure--that of including the social useJi1
9
of 
arithmetic solely for the purposes of motivation.? 
Wheat's opinion about systematic teaching is inherent in 
following statement: 
Arithmetic is a science, characterized by its 
s1mplicity and consistency ••• a series of progressive, 
sequential ways of thinking. Omit one of the steps 1n 
the sequence or permit the pupil to bypass it, aos the 
next step in the series is thereby hard to take. 
In his recent book on the subject of arithmetic Wheat adds 
his previously expressed opinion by stating: 
The arithmetic we teach in school is a way to think 
about the number of things--about quantities, amounts, 
sizes. It is a particular, a special way. It is ett 
orderly way, a definitely systematic way to th1nk.~l 
Wheat82 further claims that the child must do his own 
thinking, as no one can do it for him. He must work out the ,, 
11 79Henry Van Engen, •summary of Research and Investigations 
II 11and Their Implioation for the Ofganization and Learning of 
!Arithmetic,• Mathematics Teacher 41: 263; October 1948. 
II 80Harry G. Wheat, "Why Not be Sensible About Meaning?• 
rathematics Teacher 38: 101; March 194.5. 
'j 81Harry G. Wheat, How to Teach Arithmet~c, p. 1, Row 
!Peterson and Company, Evanston, Illinois, 19 1. 
I 82rbid., p • .5. 
:I 
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~~~arithmetic for himself tak1ng every step of the way he travels. 
I The teacher' s duty is s1mply to point the way. 
:I 
I! 
,I 
!I 
'I ij 
I 
! ~ 
I' i! 
I' 
I 
In his explanation of the term "way," Wheat writes: 
One way is incidental, the other systematic. Both 
lead to development of number ideas. The former to ideas 
that are inadequate, vague and indefinite, the latter way 
to. ideas that are exact, clear, and definite,5J 
After a care:f\11 appraisal of such evidence as does exist, 
!that be1ng definitely 11mited, the committee who prepared the 
I 
'ilrecent yearbook devoted to arithmetic teach1ng are of the 
~~unanimous opinion that incidental teaching, which is somet1mes 
1 with an integrated plan of curriculum, cannot be depended upon 
il 
:1to develop arith!Detical concepts and abilities to level and 
'I 
,!scope required in life. 
il 
il 
I 
As part of his contribution toward the work of the 
'Committee Horn writes: 
I 
il An especially designed program of instruction in 
" arith!Detic is essential, and such a program should in-
i! elude not only provision for systematic and meaningful 
11 learning in the arithmetic class but also care:f\11 atten-
1[ tion to the !llathematical needs and contributions of 
I 
other areas.B~ 
~~ Horn gives several reasons for this conclusion wh1ch are 
!!summarized as follows: 
!I 
II 
Ii-I -~SJ:::-----
:1 _!lli. ' p. 14. 
:i 
'I 
,I 
I 
I 
'I 
I 
:I 
'I 
' il 
II 
'I 
'I 
II I\ 84Ernest Horn, "Arith!Detic in the Elementary School 
iburriculum, n Fiftieth Yearbook, Part II, of the National 
ilfor the Stud.y of Education, p. 18, 1951. 
Sooiety II 
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I 
I 
' I 
i 
I! 
rl 
i' 
First, an appraisal of the evidence on incidental 
learning from the psychological laboratory, from experi-
ments in the classroom, and from observation suggests 
that the development of important abilities cannot be 
left to incidental learning. Arithmetic is no exception. 
Indeed, the fact that it is a system makes it peculiarly 
unlikely that the essential abilities and concepts, in-
terrelated as they are, will be satisfactorily developed 
incidentally or by piecemeal accretion. 
Second, arithmetic has its own values and its own 
responsibilities aside from the development of the ability " 
to deal with the mathematical exigencies of other areas. 11 
Its content should be selected and organized chiefly in !I 
terms of its values in life. And these values cannot be il 
determined by item-by-item piecemeal appraisal which does :,.: .I 
not take into account the systematic relationships in-
volved. :j 
il 
:I Third, a systematic course in arithmetic is needed 
to sensitize both teacher and pupils to the mathematical 
elements in problems in other fields and to give pupils 
confidence, resourcefulness, and competence needed to 
deal with these elements as they are confronted. This is 
one of the most important contributions that instruction 
in arithmetic can make. 
Fourth, parents expect arithmetic to be taught and 
it would not be easy to convince them that arithmetic can 
be efficiently learned solely by incidental methods, even 
if it were true. 
II 
Fifth, to obtain even moderately satisfactory achieve- · 
ment through incidental teaching alone requires more 
ability than most teachers possess. Yet in determining 
the effectiveness of integration of arithmetic with other 
areas, the teacher's ability is the critical factor for, 
no matter how skillfully the curriculum is designed and 
how adequate the instructional equipment, it is the tea-
cher who must sense and utilize the timely opportunities 
for integration and make adjustments on the spot to the 
needs of individual pupils. In the research reported on 
achievements in arithmetic in experience-unit plans, the 
teaching was presumablf done by superior teachers •••• 
Actual results under average or below average teachers are 
two very different th1ngs.8S 
~ •• pp. 18-20. 
I' 
.I 
':i I, 
il 
II 
J6 
Swenson, considering the effect of method of teaching 
i 
1 upon the ease or difficulty of learning, has this to say: 1 
I 
••• Arithmetic is a syste~~at1c area of knowledge with 1 i 
very clear lines of sequential development. The logic of 'I 
the subject is so much a part of arithmetic that effective il 
teaching must take into account how certain ideas and n 
concepts grow out of and are built upon certain other 'I 
ideas and concepts ... parents and adults can help children 
learn arithmetic much better when they (adults) carefully 
consider systematic and sequential order of arithmetical 
ideas and when they present those ideas in ways which aid 
children to ynderstand the content of their arithmetical 
activities. So 
Because of its ~parent significance to this study the 
ilfollowing excerpt has been taken from the Philadelphia Course 
I' 
1lof Study: 
,I 
An analysis of the histGric development of our nUIIIber ii !! 
II 
It 
i I 
II 
'I 
I 
I 
1 
I 
~p. 
I 
system will bring forcefully to our attention the fact 11 
that we have a nWIIber system, that nUIIIber has developed :.•1 
systematically, and to get meaning from it we must see it 
as a system. There are some understandings that must be 
established before others because one idea is built upon 
another. When we recognize these facts and the 1r 1mpor-
tance, we shall be well on our way to an adequate presen-
tation for the child. It is through orderly thinking 
that confusion in the learning situation can be avoided,87 
Also taken from the Philadelphia Course of Study: 
Children learn through systematic guidance. A child 
will learn Jll8.llY things naturally, but it is the purpose 
of our instruction in school to guide children from crude 
concepts of number to more exact ways of thinking and ex-
pressing quantitative ideas and relationship. Therefore, 
a systematic study of arithmetic is begun early in the 
grades.BB 
86swenson, .21!• ill·, p. 6o. 
87A Guide for Teachers, Kindergarten tnrough Grade Six, 
4-5, Philadelphia Public Schools, Philadelphia, 1946. 
88Ibid., pp. 6-7 • 
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In the general introduction to the Teachers' Guide for 
1n Newton the reader will find this statement per-j Arithmetic 
i 1taining to systematic teaching: 
I 
: 
I 
The strongest argument against a program of arithme- i 
tic based entirely on the incidental learning theory is •1 
that it would lack system and completeness.... The inci- i 
dental learning theory, used exclusively, leaves seriously 'I 
destructive gaps in the pattern of ideas. Moreover by .
1
. 
its 1nsistance on an incidental approach, it makes learn- • 
ing too much a matter of choice rather than design. 
i 
Carried to an extreme, it produces accidental learning and 
little else. Accidental learning does need a public 
school system in ~ich to occur. Tax supported education 
is justifiable only in the terms of publicly accepted and 
reasonably predictable results. Therefore, arithmetic 
must be learned by systemaB1c designs rather than solely 
as a by-product of living. 7 
The goal for teaching arithmetic, Stokes90 professes, is 
:adequacy in adjustment that the child must make to the quanti-
11 I, l'tative relations found in his environment. Few teachers, says 
I 
' 
! the author, would hesitate to begin systematic work or formal 
'• 
'I 
'I 
instruction in grade 
such study and work. 
one because they know there is need for 
I 
They recognize the fact that incidental 
experiences alone for any grade would not meet the needs of the 
child; neither his present nor his subsequent needs. 
Rosenquist is firm in her belief that arithmetic teaching 
11should be systematic and expresses her opinion thusly when she 
~~rites: 
:1 
!I S9Arithllletic 1n Newton, .!m• ill·, p. 10. 
--=-~---- ---, -. --~~' 
90s tokes, .2l2.• ~·, pp. 284-285. 
' I 
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I 
I 
I 
I 
The number system is an arrangement of groups which 
has been invented and developed by society, and specific 
W&J'S of using are required by society. Children have to 
be taught the number system and how to use it in their 
activities.91 
Arithmetic, says Wheat, is a system of ideas. Elaborating 
this statement the author reminds us: 
It is not a collection of objects. It is not a set 
of signs. It is not a series of physical activities. 
Arithmetic is a system of ideas. Being ideas, arithmetic 
exists and grows only in the mind. It does not flourish 
in the world of things. It does not arise out of sensory 
impressions. It has nothing to do with the amount of 
chalk dust forty pupils can raise in a schoolreom in 
thirty minutes. Arithmetic exists and grows only in the 
mind. Being a system, arithmetic must be taught as a 
:,'[ system. It is not an outgrowth of the individual's every-
day experiences. It is not learned according as the in-
'lil terests or the whims of pupils may suggest. It is not 
anyone's personal discovery or invention. Arithmetic 
!I must be taught as a system. 92 
!I •Arithmetic instruction in the primary grades should pro-
l1ceed on a systematic, planned basis." such is the contention 
iof Brueckner and Grossnickle9J as expressed in a recent methods 
! 
!book. 
Adding to this statement the authors write: 
From the beginning, the children should participate 
under teacher guidance in well-selected activities which 
will show them how arithmetic functions in their daily 
lives. In these experiences the work should be so don-
ducted that the mathematical and social phases of arith-
metic are both fully developed.... Emphasis should be 
placed on meanings and understanding rather than on th~ 
development of skill through formal systematic drill.94 
9lRosenquist, ~· £1l., p. 7. 
92wheat, ~· £il•, p. 
93Brueckner 
94 Ibid., P• 
and Grossnickle, 
6o. 
op. cit., p. 60. 
I 
I 
I 
'I 
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II 
1
11 
:1 Within the latter quotation lies the keynote :fbr successful 
i! ljteaching of arithmetic; that is, it must be meaningful. 
II 
· The evidence as presented here has been for the purpose of 
l![supporting the writer's belief that arithmetic teaching should 
!lbe systematic. 
'I 
,
1
meaningtul. 
Howe~er, such systematic instruction must be 
[I Bond95 states that the lliOst desirable end result or teachill!l 
II 
!'!arithmetic is the development of a science of number clarified 
llby its uses to the extent that it is applicable to any school I . ,, 
jlsituation which contains number elements. 
'I !I Is it reasonable to assume that arithmetic can be applic-
11 
!lable to any situation unless it has real meaning? 
II ,, 
II Broliiiilell states that there are at least four good reasons 
~~hy meaning should be taught in arithmetic: 
I 
ir 
1. 
2. 
Arithmetic can function in intelligent living only 
when it is understood. 
Meanings facilitate learning. 
J. Meaning increases the chances of transfer. 
4. Meaningful arithmetic is better retained and is more 
easily rehabilitated than is mechanically learned 
arithmetic. 96 
In a more recent publication of a professional periodical 
roliiiilell lists advantages of meaningful arithmetic from the 
!standpoint of the pupil: 
95Bond, £R• ]J&., p. 315. 
96Broli11Ilell, £R• ill·, P• 494. 
I 
'l 
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11 
,, 
' 
:I 
'I 
:I 
!I 
I! 
il 
:I 
,, 
I 
l. 
2. 
J. 
4. 
Gives assur~nce of retention. 
Equips with the means to rehabilitate quickly skills 
that are temporarily weak. 
Increases the likelihood tha. t arithmetical ideas and 
skills will be used. · 
Contributes to ease of learni.ng providing a sound 
foundation and transferable understandings. 
5. Reduces the amount of repetitive practice necessary 
to complete learning. 
6. Safeguards him from answers that are mathematically 
absurd. 
7. Encourages learning by problem-solving in place of 
unintelligent memorization and practice. 
8. Provides him with a versatility of attack which 
enables him to substitute equally effective proce-
dures for procedures used but not available at the 
time. 
9. Makes him relatively independent so that he faces 
new quantitative situations with confidence. 
10. Presents the subJect in a way Which makes it worthy 
,I 
I 
I 
of respect.97 
il Much of the literature gives evidence that the "meaning" 
1 
ijtheory is generally accepted as the desired method of arithmetic 
!I 
!!instruction. Likewise definitions of the term will be found 
" !
:jin the literature. 
, Carter98 collilllents that arithmetic is meaningful when it is 
understood as a related system of ideas. Such an approach to 
97W1lliam A. Brownell, "Place of Meaning in the Teaching 
of Arithmetic," Elementary School Journal 47: 263-264; January 
1947. 
98Paul D. Carter, •Frem a Mechanistic to a Meaningful Pro-
gram of Arithmetic Instruction: A Suggested Approach,• School 
Sc ence and M thematic& 47: 604; October 1947. 
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,, 
:I instruction according to the author begins with the development 
II 
·:of nwaber concepts through concrete experiences and proceeds 
I 
''gradually to the abstract phases by means of a systematic pro-
'll cess &f concept building. 
~~ Grossn1ckle99 describes the classroom as a laboratory in 
ii which the pupils manipulate ll&terials to discover principles 
i' and arrive at valid conclusions. The role of the teacher, 
i 
j
1 
according to Grossnickle, is to ask leading questions; the 
1: pupils find the answer by using available material and equip-
!lment. This type of classroom leads to meaningful arithmetic. 
II 
:1 According to Spitzer,lOO the meaning theory is character-
i'lized by the viewpoint that arithmetic can be learned most 
11 easily, "if children see sense in what they do and if arithmetic 
,, 
llis taught as a closely knit system of related ideas, facts, and 
,, 
iiprinciples. • 
.1 It may be said that the description quoted in the preceding 
li 
11paragraph embodies the whole idea of the need for a systematic, 
1lmeaningful progra111 in arithmetic. 
i! WheatlOl says that meaning in arithmetic is "knowing what 
I, 
,I 
'1one does when he does it. 1 
! 
So certain is the author that 
I i;mt,azlllltg provides the key to each succeeding step of procedure 
makes the claim that if started properly, a'pupil will 
1 r-~iQ;:;;::::s:n41:ckle, ,SUa• .ill·, p. 116. 
lOOserbert F. Spitzer, The Teaching of Arithmetic, p. 8, 
IIHc>ue~ht,on Mifflin Company, Boston, 1948. 
lOlHarry G. Not be Sensible About Meaning?" 
March • 
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,i 
!j 
' 
'!not need be told en answer in all of his arithmetic • This con-
. , 
!I il dition would apply to combinations and processes. 
'I 
'i 
ii Just as Grossnickle has referred to the classroom as a 
I 
1
jlaboratory, Thiele also describes the classroom as a laborator,y 
,. 
ijin which children do many things. As such he pictures the 
' jl classroom as becoming: 
11 
il jl 
' i 
!I 
••• a workroom in lllhich books, learning aids, pencils, 
paper, blackboards, and other paraphanelia are used 
according to the needs of the pupil. In it children are 
active participants in purposeful activities. The acti-
vities are geared to the levels of ability possessed by 
the pup1ls.l02 
Emphasis is placed on the importance of meaning by Buswell II 
II 
![when he makes the statement: 
I When arithmetic is taught meaningfully, it is in-
1 teresting in its own right, and the need for extraneous 
II motivation is reduced. Furthermore, until the child be-
comes interested in number relations as such, he will not 
go far in arithmetic. Even in the primary grades arithme-
tic can be made interesting and popular by presenting it 
concretely so that number relations are really under-
stood,lOJ 
Brownelll04 reminds us that an object or idea or skill is 
to the degree that it is understood and that it is 
the 
104william A, Brownell and otaers, Arithmetic in Grades One 
Duke University Press, Durham, North Carolina, 19§1. 
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:i ,, 
I 
·I 
:1 degree that it is known. 
: In considering the basic conditions of learning Lee and 
II 
:I 
I 
!I 
'I 
:I 
:I 
~I 
Lee profess: 
Learning is facilitated in proportion as the material 
is meaningful to the ch1ld.... Meaning is always based on 
experience and that experience is meaningful only in terms 
of previous understandings. A thing can have meaning only 
in terms of what the child al.ready understands.l0.5 
Regarding meaning Stokes believes: 
Meanings must enter into every teaching situation. 
The method of teaching number that is not grounded in 
meanings should be discarded. Great emphasis must be 
placed upon meanings from the t1me that the ch1ld is first 
conscious of quantity. This emphasis must persist in all 
of his vital experiences which deal. with the quantitative 
aspects of h1s enviro!)Dient. Only in this way can there be 
effective learning.lOb 
McSwain writes: 
Only as the arithmetic activities and materials pro-
vided in the classroom are so related to out of school 
needs, and application of arithmetical language, .w1ll the 
pupil be able to develop understanding and meaningful 
skills that are psychologically functional.l07 
1 Beatty is very confident that little ones can learn arith-
/metic and the language of it .nich may seem too complex to some 
adults. She voices this opinion by writing: "Children can 
learn to use llUIIIber symbols and the structure of number language! 
. I 
'~10.5J. Murray Lee and Doris M. Lee, The Ch1ld ani His Curri- !1 
c lum, p. 142-143, App:J.eton-Century-Crofts, Inc., New York, 1940.~~ 
, 106stokes, .2.!2· ill·, p. 19. 1 
! 'I 
107E. T. McSwain, "A Functional P~gram in Arithmetic,• 
'Im rovin the Pro am in Arithmet c ._ ·:, p. 12, University of 
Chicago Press, Chicago. 
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'I 
I' 
r] as readily as word symbols and sentence structure. nl08 
The author cautions us, however, that in each instance the 
transition must be made from the perceptual experience to the 
11use of abstract ideas. 
'I 
The transition is crucial; so often we 
:1 fail to supply bridges from one step to another. 
li ' 
!I •In a program which encourages meaningful learning there ,! 
!1 I 
! are different stages, levels, or steps, which may be identified ,j 
: in the learning process in arithmetic. • This quotation is taken,i] 
11from the combined writings of Grossnickle, Junge, and Metzner.l09,[ 
'II ' I I i1The authors describe the levels or steps as: :i 
d 
I 1, 
I 
:I 
:! 
1. 
2. 
3· 
4. 
5. 
Readiness for learning 
Laboratory period for discovery 
Verbal and symbolic representation 
situation 
Systematic verbal presentation 
Adult level of operation.llO 
of a quantitative 
When an arithmetic program is carried on according to pro-
i,cedures advocated for a systematic, meaningful instruction the 
ljprogress is often, and really should be, slow at first; later 
'I 
llaccelerated. 
I Commenting on this situation Wilburn writes: 
11 ,, 
I, 
II I, 
When his learning is undertaken thusly his responses i 
do not, at first, come easily. He learns by a slow method 
which gives place to understanding of number idea above 
108Leslie S. Beatty, •Re-Orienting to the Teaching of 
rrithmetic,n Childhood Education 25: 2?3; February 1950. 
" l09arossnickle, Junge and Metzner, .212• cit., p. 156. 
llOibid., p. 156. 
-
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ability to give automatic response to an isolated fact. 
Thus he may learn more slowly than one taught by drill 
methodi but his dependence on his teacher grows less and 
less.l 1 
,, 
II Grayll2 advises teachers that all topics in arithmetic jl 
I 
··should be developed in the 1r simplest, most concrete applica-
tions with one step leading to another over a long period of 
! time. 
I 
'· 
1i 
I' 
Gray further professes: 'j 
II Children can and should enjoy arithmetic. They will 'I 
enjoy it if they understand what they are doing every step 
of the way and if it Js preset~.led in a way and at the time 
when they can succeed in it .1 3 
II In spite of all the talk of meaningful arithmetic as 
I' 
llopposed to mechanistic drill, educators do realize that drill 
lhas its place in the arithmetic program. 
Morton, referring to drill, has this to say: 
Drill helps to fix what has been learned and to 
maintain it at a satisfactory level of usefulness ••• drill 
is not a substitute for adequate learning experience. 
Drill should follow rather than precede the development 
of an understanding of processes and steps in these pro-
cesses.ll4 
Buckinghamll5 also holds very emphatically to the fact that I 
:, 
cannot dispose of drill. He. maintains that drill is part of ·i 
ii 
!• 
!I 
li 
if 
lllwilburn, 22• cit., P• 373. 
ll2Gray, £R• £11., p. 243. 
ll3Ibid. •...!E· cit., p. 243 • 
. 1 114a. L. Morton, "Securing Better Results in Arithmetic,• 
!!National Education Association Journal, p. 568, November, 1947. 
I ll5auck1ngham, .2R• .ill·, p. 
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I good teaching. It is the 
the pupils for such drill 
kind of drill and the readiness 
that we JDUSt examine carefully. 
I 
of I 
Drill I 
must be varied and must be put into use after meanings and 
understandings haVe been establiShed. 
Spitzer explains his stand on the subject in the following 
statements: 
There is a place for drill or practice in the learning 
of arithmetic. Indeed to secure the best results, drill 
must be included in the program. After an important fact 
or process is understood and child sees a need for knowing 
this fact or process, no better teaching procedure can be 
followed than permitting the learner to practice the newly 
acquired skill. Such practice fixes the procedure, there-
by eliminating the necessity for the carefUl, painstaking 
thought which requires energy that could be better directed 
toward the solut
6
ion of the number situation confronting 
the children.ll 
The author has included in his writing some very worthwhile 
principles which should govern the use of drill. Students of 
the subject who are interested in that phase of arithmetic 
will find this writing of interest and value. 
We have come through a period in education, and some are 
I 
still grasping on to threads of that period, when arithmetic 
has been thrown out of primary grades; if not out of all of the~l 
at least out of the first grade. This developed into the phase 
I !which is still prevalent today, that of having only incidental 
I 
teaching 1n these grades. Many educators and teachers were 
sincere 1n their belief that they were doing the right thing by 
folloWing either course. In many instances, the claim was that 
1~....,..,...,.--
11 Spitzer, .2E• .ill·, p. 381. 
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attempting to originate a systematic instruction at too early 
an age was causing emotional disturbances 1n the child which 
were of long lasting effect. There can be found many instances 
where the effect of such instruction upon personality develop-
llment 
II 
II this 
II 
II 
has been discussed. Most significant for the purpose of 
study is the opinion expressed by Buswell: 
Personality development arises from the ability of 
an individual to adjust successfully to frustrations. 
One of the commonest frustrations results from lack of 
ability to meet quantitative situations. The feeling of 
security that a mastery of arithmetic gives is one of the 
positive assets to personality. The difficulty lies not 
with the :fUndamental content of arithmetic, but to the 
formal applications through which the content has been 
presented.ll? 
Since the author of the preceding quotation has been re-
lcorded as one who advocates systematic meaning:tUl presentation 
of arithmetic, it is undoubtedly safe to assume that he is to 
1the conviction that if and when arithmetic is presented so that 
I 
. the child can see meanings and grasp the relationships there 
will be no cause for personality conflicts stemming 1Tom in-
struction 1n arithmetic. 
In this chapter an attempt llas been made to answer, to some 
~~egree,the crucial questions posed by Brow.ne11118 and thereby 
" 'I 11support the writer's belief that chUdren come to school ready 
I or arithmetic instruction and that such arithmetic instruction 
. 117G. T. Buswell, "Weakness 1n Present Day Arithmetic 
rrograms," School Science and Mathematics 4): 208. 
118Brow.nell and others, .2J2• ill•, p. 8. 
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'!-should be conducted by means of a well-planned, meaningful, 
systematic course of study. 
The author of this study is thoroughly convinced as a 
result of her reading and Gf examining various courses of 
study and textbooks that Framtnglw!J!, too, should have a definite 
course of study for first grade arithmetic. 
Buswell has reported: 
Deemphasiz1ng arithmetic has retarded the development 
of a good arithmetic program in IIISJly schools and has pro-
duced confusions in the curriculum that will require a 
school generation to overcome.ll9 
With that unfortunate conclusion in mind, a suggested out-
~ line for a course of study had been planned in an effort to 
begin what is hoped will be the origin of a good arithmetic 
foundation for the children who will go through the first grade 
in Framingham schools. 
I 
I 
II 
I 
ll9Buswell, .2l2• cit., p. 208. 
I 
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CHAPTER III 
CHARTS SHOWING CONTENT OF COURSES OF STUDY 
AND TEXTBOOKS REVIEWED 
One phase of work involved in this study was the review 
comparison of courses of study and textbooks in arithmetic. 
In many instances the out line to be suggested in this paper 
exceeds objectives set up in most of the courses of study and 
jtextbooks reviewed. However, there are variations in certain 
I aspe~ts wherein the objectives set up in the oourses of stUdy 
land textbooks exceed those in the suggested outline. For 
I example, most of the textbooks cover the sums and minuends up 
1to ten, while in this suggested outline the sums and minuends 
up to nine are covered. 
I The following charts will present an over-all picture of 
I 
jlcontent covered in the textbooks and courses or study reviewed. 
I 
l 
II 
i 
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System 
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Reading 
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Addition 
and 
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tion 
Fractions 
u.s. Mone. 
Measures 
Time 
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PLACEMENT OF ARITHMETIC SUBJECT MATTER AS PRESEN!'ED 
IN FIVE FIRST GRADE TEXTBOOKS 
-
Iroquois Scott Foresman Silver Burdett Winston 
1-100 
5's to 100 1-100 1-100 1-60 
lO's to 100 lO's to 100 5's to 100 21 s to 
21 s to 100 lO's to 100 20 
first to first to 
fifth . fifth 
1-50 1-100 1-150 1-100 
21 s to 20 
1-12 1-6 1-10 
Sums and Discovery of Sums and Doubles 
minuends putting to- minuends Sums and 
thru 10 gether and thru 6 minuends 
breaking up thru 5 
groups thru 10 
* * penny penny penny penny 
nickel nickel nickel nickel 
dime dime dime dime 
quarter 
half dollar 
dollar 
Hour c 
Days in Hour Calendar 
week Hour 
---------- -----~- ------------- ------- --- --
t 
y 
World Book 
1-10 
first to 
tenth 
1-10 
Sums and 
minuends 
thru 10 
penny 
\J\ 
.-
{. 
Flelds Iro_quois Scott Fo.,...esman Sllver Burdett 
Line~r Develop skills 
necesscry in 
measuring 
Qurntity 
Vocnbulnry Slze Essentinl Wi thln ex-
position vocabulary periance 
form suited to ~.ge 
quantity level 
time Size, spr.ce 
location 
• 
~ 
Winston World Book 
Inch 
Foot 
Cup 
.• ucrt 
pound 
tsp, 
tbsp. 
si.ze words 
' loc2tion necessRry 
qw•.ntity for rctivities , 
shRpe of workbook I speed 
I 
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Fields 
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Counting 
Ordinals 
Re8ding and 
wrlting number 
Addltion and 
Subtraction 
FrP.ctions 
PLACELJi:NT OF .... RITIII.lhTIC SU, J'JJ:CT Md'T:GR AS p,,~;Si•,:.TED IN 
FIV1~ J.ciRS'l' GHADE CONRSES OF S'!'UDY 
-
Chi _ cago Massachusetts l'l'ewton !Philadelphia 
Rote 1-10 and be- 1-100 Rote enu!l'er-
Rational yond as needed. 2 1 s to '?0 at ion 
Ordinal s'stolm Serbl ldee. 
Location in 10 1 s to 1 OC of number 
series 
Ordinal 
-
conceots 
Write 
digits 1-10 "nd be- 1-100 Dlscrimin~-
correctly yond as needed 1-10 tion 
scores, Recogn! tio1 Reco~:mi tion 
ages, etc. IdentifieR- Compcrison 
tion 1-9 
Comvriaon House nun•ber 
Age 
Phone number 
45 easy Some facts Sums "nd Sums 2.nd 
addition learned thru rdnuends minuends thr 
facts exPeriences tloru 10 9 
36 facts 
.1. l. l l ' f Money 2' 4 2 2, ';i, 
Time 
\ 
~ashington, D.c. 
1 1 s, 5 1 s, 10 1 s 
count object-
ively 
First through 
third 
Recognition 
1-40 
one to ten 
Re~·dlness, 
developed thru 
putting to-
gether c•nd tok 
ing swcy 
I 
i 
I 
\)\ 
\.o) 
Fields 
u. s. r,ltone,r 
Measures 
Time 
L:tnenr 
Q.uantity 
Geonetric 
Concepts 
Vocabulerv 
'i 
Chic!'.go 
Money 
Calendar 
Clock 
Massachusetts 
penny, nickel 
dime end others 
ns needed 
'l'ime for 
suhool activ-
ities. 
C"lend?r-day, 
weeJr, month 
Length used 
ln school ex-
periences 
Pound, pint, 
qmlrt. 
Ddl\it ex-
periences 
Within 
experience 
Newton IPhilade lphia 
penny 
nickel 
dime 
quarter 
hPlf-doll?.r' 
dolla.r 
Hour, 1hr 
Days in 
week ahd 
month 
Konths in 
year. 
Inch, foot 
yard 
Pint, 
l 2 pint 
qt. tsp, 
tbs~ cup, 
~' 4' 1 lh. ft dozen, 
dozen 
p.n ir 
Function-
Denny, nick-
el, dime, 
qm:,rter, 
he' lf-dollr r 
dollar 
Hour, -~ hr. 
Days of wk. 
Jvlontlls 
Inch, foot, 
vard, 
Ruler 
Yardstick 
Cup, pint, 
:;, pint 
"" l dozen, >1 
dozen 
pcir 
pound 
Circle, 
Squnre, 
Triangle 
al for re?d 
ing,sperking 
l 
Washington, D,C, 
penny, nickel, 
dime, quarter 
ho.lf dollar 
doll~lr 
DPVS of 
week and month 
Glock time for 
activities 
Yard 
·:a pint, pint 
quart, dozen 
pound 
Within ex-
perience 
v. 
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CHAPrER IV 
SUGGESTED OUTLINE FOR A COURSE OF STUDY 
IN ARlTHME!L'IC IN GRADE I 
Number Abilities to be Developed 
A. Counting 
Rote, Rational 
1 1 s to 100 
5' s to 100 
101 s to 100 
Ordinal 
First to twentieth (oral) 
Rote counting is simply reciting the 
number names 1n order. 
Simple DWIIber rhymes such as the 
following help 1n memorizing the number 
sequence in rote eounting:-
One, two, buckle ~ shoe. 
Three, four, shut the door. 
Five, six, pick up sticks. 
Seven, eight, open the gate. 
Nine, ten, a big fat hen. 
One, two, three, four, five 
I caught a hare alive. 
Six, seven, eight, nine, ten 
I let h1m go again. 
One little• two,little, three 
little l;Dd1ans, 
Four little, five little, six 
little Indians, 
Seven little, eight little, 
nine little Indians • 
Ten little Indian boJB. 
ji 
li 
:'r 
,, 
'I il 
I 
,\ 
I 
! 
I 
I 
:r 
I' 
,j 
II 
'I 
' 
'I 
:i 
i 
II 
\j 
:I 
!i 
I ,, 
I 
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,, 
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,I 
d !I 
! 
I 
!I 
II 
I 
I 
I 
' 
" il 
Five little chickadees peeping at 
the door, 
One flew away, and then there were 
four. 
Chickadees, 
Chickadees, 
Chickadees, happy and gay, :1 
Chickadees, fly away. '! 
I 
Four little 
tree, 
chickadees sitting in a 
One flew away, 
three. 
Repeat chorus 
and then there were 
Three little chickadees, looking at 
JOU, 
One flew SWSJ, and then there were 
two. 
Repeat chorus 
One Little chickadee sitting all 
ii 
I 
,I 
I along, rJ<C<J 
He flew awa7, arid then there was I' none. il 
'I Repeat 9horus 
! 
' ii 
., 
There are 111an7 opportunities for ''I 
rational counting such as: pencils, papers, 1 
or books needed, pages in a book, steps to , 
climb, pupils in the room, et cetera. 1 
In rational counting children develop 
the understanding that each number is one 
more than the number preceding it and that 
the number last named tells the number of 
obJects counted. 
In rational counting, as in rote count- I 
ing, the children develop the ability to i 
tell the number which comes before and the I 
number which comes after a given number. 1! 
Also, the number coming between two given 11· numbers. · 
il 
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Counting by 51 s and 101 s may be e.xer- i 
cised at first 1n games. Later, for ration-'·! 
a1 counting, bundles of sticks, groups of •.1 
blocks, or piles of discs may be arranged ; 
1n groups of fives and tens for oount1ng. · 
The children will soon learn that each of 
these methods is a short cut in counting. 
The use and understandings of ord1nals 
may be strengthened by carrying out such 
d1rections as: 
Read1ng nUIIlbers 
F'1gures to 100 
Count the g1r ls in the third row. 
Go to the fourth seat. 
Tell me the name: of the sixth anioral. 
Take away the second and fifth blocks. 
NUIIlber words to twenty 
Ord1nal words to twentieth 
n Read1ng the nUIIlber words to twenty and i 
the ord1ml words to twentieth should not be,, 
d1fficult for the top group in a given class,1 
and extra work always presents a challenge II 
for a super1or group. 
There are man;y opportunities for using 
and increasing the ability to read nUIIlbers 
such as: pages 1n a book, date for ~ecial 
event, attendance chart, milk chart, etc. 
' 
'I 
'I 
i 
,I 
: 
I As the children progress 1n counting, a 11 
nUIIlber chart may be built to show the nwa- 'i 
bers from 1 to 100. Ind1vidual charts oray ' 
be kept to record each child's progress 1n 
counting. The numbers may be dictated by 
the child and written b;y the teacher. 
The following form is suggested for a 
chart because it presents clearly the idea 
of •tens• by showing ten numbers in each 
row. The class chart could be built as the 
teacher works With the top group. 
'I ji 
il 
,, 
,, 
il 
'I 
:; 
I 
:I 
I 
" 
'I 
!i 
II 
:I 
I 
!,I 
i 
I 
!! 
II 
II 
!j 
il 
li 
" 
'I 
I ~ :; 1/ 6"' ~ 1 g' tj /() 
II lc2 /J If ~ /6 //; 17 It' 19 ,20 
Different colored 1nk may be used to 
make every fif'th number. This method would 
serve as a •eans of clarifying to the child 
what happens as he counts by 5' s. Counting 
by 101 s will be visualized 1n the set up of 
the chart. 
Cards showing the figures, pictures 
and corresponding number words may be made. 
Examples: 
/ 
a 
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I 
II 
I 
I 
A large chart may be built as the 
children progress. This would show the 
figure, pictures, and number words from 
one to tweDt7. 
Si 
ere. 
., 
' ;"""'! 
fr-. -~ 
Bes~es serving as a reference table 
for finding .the number lfords, the above 
chart, with simple illustrations, would help 
the child to visualize that each succeeding 
number is one larger than the number pre-
ceding it. 
If it is not possible to make or d1s-
Pl&T such a large chart, two charts mQT be 
made; one with the numbers and number words 
to ten, the second one with the number 
words to twent7. 
59 
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I 
After the children have had some ex-
periences in f'indillg and pointing out the 
first, second, third, etc., a chart can be 
made showing the ori!inaJ words in their 
respective places. 
A chart such as this can be so con-
structed that cards containing the number 
words can be removed or covered up and the 
children can supply the appropriate sub-
stitutes in the proper places. 
We should emphasize working from left 
to right unless specific directions are 
given to the contrary, 1.e. i 
I RMark the fourth squirrel from the I 
tree.• ~ 
']Jt(l 
An 'additional chart may supplement the 
first one to show the places to twentieth 
even though the children are not required 
to read the ordinals to twentieth. Some of 
the more able pupils will enJoy this and 
find it helpful. 
60 
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Writing numbers 
II 
I, 61 
!I 
,I 
,, 
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I 
I 
Figures 1 to 100 
Cardinal number liOrds to ten 
Ordinal number words to tenth 
Writing the number words 
tenth should not be difficult 
group in a given class. 
to ten and 
for the top 
' il 
I 
rl 
lj 
,, 
II 
I 
It is essential that children be taught :j 
to make the figures correctly and carefu.lly 1 
from the start. If numbers are made care- 111 
tully, difficulty 1n abstract phase of !j 
addition aDd subtraction may be prevented. 
il Since we are using the Rhinehart pen-
manship system at present, it would seem 
most feasible to teach the writing of the 
figures according to the Rhinehart plan. 
The opportunities for writing numbers 
are many and varied. The following is a 
suggested list of a few: 
il 
!I !I 
'!I 
I' ,I 
I 
'I 
1. filling 1n numbers on individual ;I 
aDd class calendars :.,,··,I 
Working with groups 
2. writing page numbers on the board 
to indicate a choice of a story to 
be read Jr 
3. writing page numbers 1n ind1 vidual 
booklets aade for various proJects 
4. writing price tags for play store " 
S. keeping a record of attendance !i 
6. keeping a record of milk ordered :,.[ 
7. record""~ game scores 
8. writing ~mbers in connection with :1 
various units of work--house num-
bers 1 telephOne numberS 1 engine ~~~ 
nWIIbers, car numbers, etc. ,, 
I 
I 
;j 
" 
Recognition of groups 1, 2, 3, 4, and S, without 
counting 
Recognition of groups 6, 7, 8, 9, and 10, when 1n 
definite patterns 
!I j, 
II 
I 
I 
! 
I 
I 
II 
I 
' 
! 
I 
I 
IE. 
f, 
I II 
il 
'II I 
Reproduc1Dg groups to 10 
Compartag groups - gross and exact by matching and 
count1Dg 
Reorganizing equal groups W1 thin groUPs 
Individual sets of cards with simple 
obJects in groups to ten may be kept at 
the children's desks. 
Large cards of the same type IIBY be 
kept by the teacher. 
II 
!I ,, 
II 
'I 
,I 
il 
'I Exercises to be carried on with cards: 11 
•I 
'i 
1. Children find the card with the same' 
picture as the one held by the 
teacher 
2. Teacher holds up card with groups 
from one to five Just long enough 11 
fer children to get a good look, 
1
!
11
'1
1 
but not long enough for them to 
count; they tell how maey. 
J. Children match card with given ·I 
group to its corresponding nwaber :1 
4. Who has a card with a group of five!! 
and a groUP of two on it? Other .
1
.
1
: 
groUPs may be found in the same 
UDner. il 
Addition and subtraction 
Sums and minuends to nine 
This will be an outcome or supple-
ment ar;y to working W1 th groups. 
Work should progress from concrete to 
abstract. For example: 
Concrete 
I 
use of blocks , 
pupils, etc. 
sticks, discs, chairs{ 
I 
62 
Semi-concrete 
use of pictures to various obJects 
or <Wts to represent countable 
obJects 
Abstract .
1 
use of symbols. 
I 
:i 
We should help the children to develop :.'I 
the concept of addition as a combining 
1 process to get a total. 
Initial work 1n subtraction 1s to be 
carried on with concrete •terials 1n con-
Junction with work 1n addition. 
Work in subtraction will have its be-
ginnizlgs 1n wrking w1 th groups--taking 
away a group from a bigger group. · 
:: 
'I 
We should help the children develop '·I 
the concept that subtraction is a separating
1
, 
process as contrasted with addition as a 'I 
combining process. i 
We should work to build up an associa-
tion of signs with their meanings so that 
the children will have no difficulty with 
understanding of signs men working in the 
abstract phase of addition and subtraction. 
- aeans •subtract• or •take away• 
= means • are • 
'!'he combinations can be presented and 
taught as •number stories•. 
'!'here seems to be no set order or 
sequenee of stories to be taught, but since 
four is an easy number to grasp 1n ita 
various combinations, that will be used 
here as an example for presentation. 
I 
:I 
I 
!I 
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I 
I 
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II 
Cctncrete 
4 chairs (grouped as four 1n a line) 
I 
2 chairs and 2 chairs 'I 
·! 
ii 
.. chairs and 1 chair •I 
J I 
" 1 chair and .3 chair s i! 
4 chairs take away 2 chairs l 
4 chairs take away l chair 
4 chairs take away .3 chairs 
Semi-concrete 
I ooool ao oo 
looololloloool 
I CJ Q ~~J I DO 0 ~ I 
I o~oo~r 
·,I 
II 
,j 
,, 
II 
if 
!I 
I 
I 
I 
II 
'I 
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' 
Semi-concrete combined with abstract 
loocoj 4 IJL: 
2 
fij'[i"q]J 
CB:J. 1 
4 
ITL: 
J 
Abstract 
2 J 1 
+2 +1 
•i '4 '4 
Also: 
2 +! = 4 
J + 1 = 4 
ltJ=4 
* - 2 = 2 
4 4 4 
-2 -1 -.l 2 'j' 1 
Two and two are four 
4 
- 3 
1 
Three and one are four 
One and three are four 
Four take away two are two 
II 
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!I 
i'l 
' 4- 1 = J Four take I!!Jifay one are three il 
4 - J = 1 ,I 
!I 
il 
Four take away three 1s one 
I 
II 
II 
il 
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I II ' Other number stories are presented here in !I 
':I 
their abstract form. It is understood that 
development of each stor,y will proceed as 
~ 'I illustrated for the stor1 of four. II 
!I six 
' 
" 6 6 6 il .:3 s 1 2 4 6 6 
•t +i •t '! +2 -1 -i -.l -i -4 'I 0 5 .:3 2 I 
i I 
eight il I 
:I 4 7 1 6 2 .:3 s 
·4 +fi •i •j ·6 •i •i I 'S 'S 
il 8 8 8 8 8 8 8 ! ~ 
-4 
-t -t -6 -f -j -J ii 7+ 2 .:3 s I ,I 
'I 
II 
five !! 
II 
4 1 
.:3 2 s s s s 
•1 •!t •i •.J. -1 -4 -~ -.l 5 s s 7+ ! .:3 2 
i1 
:! 
,, 
II 
seven ,, 
,, 
H 6 1 s 2 .:3 4 I, 
II 
II 
•l •6 ·~ •j ·4 +.l 'I !I 7 7 7 7 7 7 " II 
I 1: 7 7 7 7 7 7 ~ I ! !j 
-1 -6 -j -2 -4 -~ 0 ! s 3 ,, 2 
nine 
8 1 7 2 .:3 6 4 s 
+1. t'§. •.i .. z .. 6 +.l +j ·~ 1: 9 9 9 9 9 9 9 'I 1: 
9 9 9 9 9 9 9 9 !I 
-1 
-! -,i -z -6 
-i -4 -~ ,, 'S 3 5 i' l 7 2 
I 
'!! 
il 
I 
i 
il 
I 
i[ 
! 
I 
II 
II 
'I 
' !j 
I 
' 
Many children, particularly the more 'I 
able, will love to discover "number stories", 
by themselves after the presentation of one 11 
or two by the teacher. This practice 'jl 
should be encouraged by supplying them with 1 
various kinds of concrete material with i[ 
which to 110rk. I 
II 
The children in the top and the middle jj 
groups within a class can be expected to :1 
reach the use of abstract symbols and have ,'[ 
these combinations mastered as number facts.! 
Others 1n the class can be expected to :j 
have mastered some of the combinations and 'j 
to have become familiar enough with the 'I 
processes so that further work in the \,'·I 
second grade will not be difficult. :j 
i: 
,I 
'I 
These fractional concepts are not 
difficult for children to grasp and to 
use of. 
:[ 
too !I 
make :1 :I ;: 
Work with fractions should also pro-
ceed from the concrete to the abstract. As 
a matter of fact, exoept for work with the 
top level of the class will probably be 
done with concrete materials. 
We should help the children to under-
stand that i is one of two equal parts of 
an obJect, and that there are two halves in 
any whole obJect. 
II 
il 
'I 
:r 
!I 
:I 
I 
i! 
II 
I!! 
We should help the children to under-
stand that t is one of four equal parts of 1 
an object. 'i 
Children should be led to see the com- ·~1 
parison ef . size in i and i, and recognize i. 
that i is larger than t. 
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MeasuremEI1 t 
1. Linear 
Some children can grasp that idea that 
a fraction mq be a J&rt of a group such as 
t of eight children being four, i of six 
apples being three, etc. 
Work with fractions should involve two 
aspects, Dalllely reproduction and identifica-
tion. 
Reproduction 
Cutting a paper into halves and quarters 
Cutting apples into halves and quarters 
Taking apart sectional diagrams to show 
halves and quarters 
Folding paper into halves and quarters 
Coloring one half or one quarter of a 
circle or square 
Coloring one half of a given number of 
items in a row 
Ident 1fication 
Mark the ones that show t or i or 'What 
does each part show? 
inch 
foot 
use of foot rule for simple measure-
ments 
learning that there are 12 inches in 
a foot 
:I 
'I !i II 
., 
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Quantity 
Money 
dozen 
pair 
pint 
quart 
egg boxes can be brought from home te 
help children see how man;y items in a i! 
dOzen 
talk about things that can be bought 
by the dslzen 
cream and milk bottles can be brought 
te show di~ference between pint and 
quart 'I 
;I 
the idea of pair is easily illustrated .I 
when we re~er to things that come in 1 
pairs: shoes, rubbers, gloves, m1tten~i 
socks, etc. j! 
I 
Recognition of 
I 
' penny or cent I 
nickel 'I 
·I dime 
quarter 
half dollar 
dollar 
'I 
:1 We must help children to develop 
1 
an awareness and understanding of the II 
relative value or •buying power• of :1 
various money. Por instance, he could 1 
buy an ice cream for a nickel, but a j'. 
nickel would not buy a dozen of oranges' 
I 
' 
I 
4. Time 
Clock 
Some knowledges we could accept 
children to have: 
how many pennies are in a nickel 
• • II ft II • dime 
11 • nickels are in a dime 
II • R " " • quarter 
• II pennies are in a dollar 
• • dimes 1n a dollar 
• • quarters 1n a half dollar 
• • quarters 1n a dollar 
• • half dollars 1n a dollar 
It is to be understood that in 
any given classroom there will be some 
children who will be expected to know 
all of the above items, and there will 
be others who will know only a few or 
even one or two of them. 
hour and i hour 
Identification 
What time is it now? 
Reproductie~n 
Calendar 
Show me what the clock looks like 
when it says 6 o'clock, etc. 
Hark the clock that says 3:30 or 
half past three. 
know days of week 
read dates 
Children like to use the calendar, 
and have many uses for it such as: 
marking a birthday of someone 
in the class 
marking the date for a special 
event to come 
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Geometric figures 
recording the weather for 
periods of time 
marking holidays, etc. 
Recognition of forms of circles, squares, and triangle 
Children should be able to use the correct 
names of these forms. 
They should be able to reproduce these forms 
even though the reproduction may be done in 
a relatively crude manner. 
J. Simple graphs 
jl 
ilK. 
II 
\I 
I 
I 
While the use of simple graphs is limited, they can 
be used 1n a modified manner to record class activi-
ties. 
Understanding of the teens numbers and higher decades 
The teens numbers (10-19) are said to 
be the most difficult set of number names 
in the entire system. 
Before being asked to attempt the 
learning of this step, the children should 
have committed to memory the numbers from 
1 to 9, and should have had plenty of ex-
periences with groups to nine. 
Through the use of concrete and semi-
concrete materials, the child can be led to 
discover that the formation of a single 
group or ten is much less burdensome than 
handling ten single ones. 
Thus, when a child has a group of 
eleven objects and forms one group of ten 
he can see that eleven means one 'ten' and 
one 'one', and so on to nineteen. 
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'l'he zero can be introduced as a place 
holder and children can very readily see 
and understand that in 'ten' we have one 
1 ten' and no 'ones', and we have to have 
something to show 'no ones'. 
A diagram can be made to indicate place 
value by position of the numerals 
tens ones 
~ a ~d ~••••!~•• L ,!_ 
numbers, it is doubtful that understanding 
of the h1gller decades will be of any major 
d1ffioultJ. Understanding of the teens 
nUIIIbers will facilitate the understanding of 
the position of numerals to indicate place 
value. For example: 
20 = 2 •tens' and no 'ones' 
25 = 2 'tens' and 5 1 ones1 
For ll)me children the idea of 100 being 
ten 'tens' and no 'ones' will not be a 
difficult understanding. 
It 1s necessar,y to remember that 
children should be given much experience 
with concrete and semi-concrete materials 
before Sfmbola are used to help them grasp 
the understanding of the teens numbers and 
higher decades. 
I i L. Suggested vocabulary 
To be functional I 
I Most words will be for speaking 
Some children will be able to read them and others 
above 
add 
after 
all 
altogether 
apart 
before 
begin 
behind 
below 
beside 
between 
big 
bigger 
biggest 
both 
bottom 
buy 
chart 
change 
circle 
cost 
count 
clock 
will be able to read and write them: 
dime 
dollar 
dozen 
down 
each 
enough 
even 
few 
fewer 
fewest 
fifth 
first 
foot 
four 
fourth 
group 
half 
heavy 
heavier 
heaviest 
high 
higher 
highest 
hour 
inch 
large 
larger 
largest 
last 
least 
less 
left 
little 
light 
lighter 
lightest 
long 
longer 
longest 
low 
lower 
lowest 
many 
measure 
middle 
money 
month 
more 
most 
much 
narrow 
narrower 
narrowest 
nickel 
nine 
ninth 
none 
nothing 
number 
o'clock 
old 
older 
oldest 
one 
over 
pair 
part 
penny 
pint 
price 
quart 
quarter 
right 
short 
shorter 
shortest 
small 
smaller 
smallest 
same 
six 
sixth 
seven 
seventh 
tall 
taller 
tallest 
thick 
thicker 
thickest 
thin 
thinner 
thinnest 
three 
third 
wide 
wider 
widest 
Many vocabulary lists contain these same 
words; some more, some less. These are merely 
suggestions - the important thing to keep in 
mind is that the children should be familiar 
with terms which will further and not hinder 
their understanding of arithmetic. 
?J 
I 
li 
I 
\ 
I 
M. Social applications to be used for motivation 
Taken from classroom experiences 
/' 
1. tak1llg attendance 
number of children absent 
number of children present 
number of girls absent and present 
number of boys absent end present 
2. deciding on number of chairs needed for reading 
circle 
J. deciding on number of books needed for particular 
group 
4. deciding on number of people in row - when 
passing paper and other supplies 
5· deciding number of people more or less needed to 
make sides even when playing a game 
6. deciding number of people needed to play a given 
game 
7. counting days of week - reading dates (to note 
succession) 
8. How many bottles of milk do we need to get from 
milk case kept in the hall? 
9· How many straws do we need? 
10. Noting time we come to school, also time for 
recess, lunch, and dismissal. 
11. How many more days or weeks to a particular 
event or holiday? 
12. How much money needed to buy desired amount of 
cookies? 
13. How much milk money is needed for a full week, 
and how much is needed for a week that is only 
three or four days long. 
14. How many banking stamps we can buy for a given 
amount of money. 
15. How much extra milk do we have to sell to some 
other room. 
74 
i 
I! i . 
16. How many more stamps needed to fill a stamp book. 
17. Individual height and weight charts. 
18. How many paint brushes are needed for various 
colors? 
19. How to divide paint tins among groups so that 
each group will have access to all colors 
being used. 
20. 
21. 
22· 
2J. 
24. 
25. 
26. 
Keeping score 1n bean bag game, and tag races. 
Estimating number of paper towels needed for 
group at wash-up time. 
Number of chairs needed when we go to kinder-
garten or grade two to share a film or story. 
Keeping a graph or chart to record Red Cross 
contributions. 
Deciding how many more children need to contribute 
to have 100 per cent for Red Cross contribution. 
Finding the pages 1n a book. 
Comparing size of milk bottles we have at school 
with those we have at home. 
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CHAPTER V 
SUGGESTED READINESS TEST TO BE GIVEN BEFORE TEACHING 
SIMPLE ADDITION AND SUBTRACTION FACTS 
: 
This test has been constructed with the idea that it would 1: 
.I 
serve first as an instrument that would.l!llp determine whether 1: 
;I 
n or not the youngsters in a given class or group are ready to 
tackle the learning of the simple addition and subtraction 
facts. As is characteristic of a test of this type, a second 
i purpose of this instrument could be that of serving as an 
;: 
lj 
'I I ;' ;j 
il 
I, 
i: II 
1: achievement test to be given at the completion of a stated unit ji 
\\ of work. Then, too, we could use it as a diagnostic test to 11 
1
'1 I' 
!( find wherein the trouble, if there be any, lies after the com- il 
li pletion of the work. [, 
I I' 
II As a basis of the test, those obJectives and findings set 
li forth by Rosenquistl in her book, and also, by Brueckner and 
One is an individual 
II Grossnickle,2 have been kept in mind. 
1'1 The test is divided into two parts. 
li test which can be worked into the program quite well while 
:lj 
ii 
I' 
I! other children are doing independent work. Just as in all i' 
11 individual testing, the time element is a disturbing factor. ~~ 
\, However, it is the general consensus of opinion that individual ;! 
1: lLucy L. Rosenquist, Young Children Learn to Use Arithme- i: 
1,! tic, Ginn and Company, Boston, 1949. II ,, 
I' ,, 
li 2Leo J. Brueckner and Foster E. Grossnickle, How to Make il 
___ UJ ~!~:t1c-~eal1~n~~:l,u John c. _Wi:ton Company, Philadelphia, ~~ 
i 'I I. 
I !. 
II 
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this time is of importance and that any time spent 
I 
:1 on it will be more than worthwhile. 
ii 
The second part of the test is a group test which may or 
'!I may not be given at one sitting - such a decision is left to 
,; the individual te,acher. Factors as size and types of groups 
I 
li would be significant in the decision made by the teacher. 
'!\ 
i 
For the purpose of this test, all addition and subtraction I 
i! 
:; facts with sums and minuends up to ten have been considered as 
i! ii being the simple addition and subtraction facts. For that 
I 
I: reason, the objectives, although they may follow pretty closely,li 
ii '! 
i' will be worded somewhat differently than those of Rosenquist• s.J 
li 
1: She includes those facts with sums and minuends of ten in the 
1: 11 group of simple addition and subtraction facts. 
II 
I• 
I! 
II 
The intention in constructing this test has been to includ~11 
II enough items so that there will be a fair sampling of each of 
11 the abilities tested. 
While it is felt that the directions are fairly adequate 
H for most children, some examiners might find it necessary to !! 
II supplement the directions with examples of a similar nature on 
,, 
:1 the blackboard. 
il 
!: A score sheet similar to that presented in the back of 
1'1 Rosenquist• s4 book could be used to good advantage with this 
!' 
I! test in order to give the teacher a clear picture of where each 
li 
'!child stands. Such knowledge will serve very well in the 
I, 
I' 
, planning for further teaching. 
1---.:---
1 .3Rosenquis:, .2.12-__():t. '_ P_:_ 9~ _ __ _ _ _ __ _ ~-~~.!l!ll ril~ 1~- - --- ·- · -
i 
:I 
'I 
II 
,, 
,, 
II 
----#--- ~. ---~-
1: 
II 
I 
i: 
-rl o 
,, 
Some items that deal with the new unit of work to be 
,, 
IP.earned have been included in the test for the purpose of 
1: 
:!finding out what children already have an understanding of the 
!I 
I lnew work and, therefore, will need less time on the prelimi-
1. 
I' 
:naries. 
il 
11 Knowledges, .·skills, and understandings necessary for 
II !~earning the simple addition and subtraction facts: 
I. 
1. counting by rote to nine 
2. enumerating objects in groups of nine or less 
J. reading the numbers through nine 
4. writing the numbers through nine 
s. understanding the idea of sequence; each number 
is one more than the number preceding it, and 
one less than the number following it. 
6. having a conception of groups of objects of nine 
or less 
7. understanding that the number name of a group of 
objects in a group 
8. reproduction of groups of objects of nine or less 
9· recognition of groups of nine or less arranged in 
familiar patterns 
10. recognition and statement of relationships of 
more or less (in exact numbers) between two groups 
of objects. 
I It is well to keep in mind the four maturity levels in 
1: 
I' ~ounting described by RosenquistS when working on the individual 
,, 
!I li-~5----
1: ~. p. 9-10. 
ii 
I! 
It 
=~ J!~ 
fl. 
I 
1: 
li 
~ . - -
I 
!: 
~ ="'·~C~'"t • 
I' 
' 
ttest. Those levels are stated as counting, partial counting, 
'i fjgrouping, and multiplication. Recording these levels might 
!, also serve very well in guiding the teacher in future work 
i: 
,, 
:1with the individual child and the groups of children. 
' 
II 
I! its 
I; 
This test has not been validated statistically, nor has 
reliability been determined, 
tl 
il 
II I, 
1,1 79 
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Directions for Administering Test 
Part I 
( Individual) 
1, 
,, 
!!Materials needed for test:-
li 
:\ 
ii 
i! 
i:Test 
il 
:I 
ji 
:I 
II 
i 
I' 
,I 
1: 
il 
'I 
I: 
1: 
1': 
1. 
2. 
J. 
plain paper and pencil or blackboard and chalk 
1ndi vidual cards with numbers from one to nine 
discs for counting (sticks, blocks, cards, or 
other manipulative materials may be substituted) 
items:-
1. Let me see if you can wr1 te the numbers up to nine. 
(This may be done on paper or at the blackboard.) 
2. 
J, 
I would like to hear how far 
item may be checked off at 
the day, and does not have 
the rest of the test.) 
Here are some colored discs: 
1n any arrangement.) Count 
many discs there are. 
you can count. (This 
any opportune time of 
to be done along with 
(Present nine discs 
them to find out how 
4. Can you tell me how Jllall1' discs there are here? 
(Present a group of three, then groups of four, 
'five, and eight, repeating the question.) 
5. Show me wnat three discs looks like. (Then ask the 
same question to have child reproduce groups of 
five, seven, and nine.) 
6. Can you show me how many groups of three you can 
make with these? (Present nine discs.) 
7, Can you show me how many groups of two you can make 
with these? (Present eight discs.) 
8. Here are some discs. (Present five.) Count them, 
How many are there? How maey liiOre do I need to 
make six? (In the same manner, test with three 
and four, eight and nine, and six and seven.) 
_------=---- .=---=-:::- -----,:__-:-=__--- -~ 
:i ii 
li 
I 
:1 
i 
~ \ 
9. Here are some other discs. (Present six.) Count 
them. Show me what I should do if I wanted only 
five there. (Test in the same manner With three 
and two, four and three, eight and seven and with 
seven and six.) 
10. Show cards with numerals one at a time. (Not 1n 
serial order.) Tell me the number you see on 
each card. 
11. (Using discs, show a group of four and five.) 
Which group has more? How many more? (Compare 
1n the same manner groups of six and seven, three 
and five, and groups of four and two.) 
12. (Using discs show a group of six and a group of five.) 
Which group has less? How many less? (Follow the 
same procedure with groups of three and two, seven 
and five, and with groups of four and two.) 
13. If you had four pennies and I gave you one more, 
how many pennies would you have all together? 
14. someone gave me 
to my friend. 
myself? 
five pencils and I gave one of them 
How many pencils did I keep for 
15. Tell me what number comes after three in cowting? 
What number comes after five? What number comes 
after seven? What number comes after four? 
16 •. Now think carefully and tell me what number comes 
just before three 1n counting? What one comes just before seven? What number comes just before 
eight? 
17. Now I will give you two numbers and I want you to 
tell me what number comes between each two. Three 
and five? Four and six? One and three? Seven 
and nine? Six and eight? 
~~ ' 
' ,, 
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Part II 
(Group Test) 
Materials needed for test:-
1. Pencils or crayons. 
2. Copy of test for each child. 
Page I. 
Test items:-
17-20 Here are four blocks with pictures of some things 
you know in each of them. Let's read the names of 
them. In front of each name you can see a line. I 
want you to write the number that tells how many 
things there are in each block. (When page is 
finished, children will put pencils down so that 
everyone will start on the next page together.) 
! Page II 
Test items:-
21. Put your finger on the row of app~es. I want you to 
make an x on five apples. 
22. Put your finger on the star. Put a circle around the 
third bunny from the star. 
23. Put your finger on the row of numbers right under the 
bunnies. In this row I want you to put a circle 
around number five. 
24. 
25. 
26. 
Put your finger on the row of boats. Put a box around 
eight boats. (Pretend that it is a bax of boats you 
received for a present.) 
Put your finger on the row of numbers under the boats. 
Put a circle around the number that comes after 
eight 1n counting. 
Here we are on the last row with tops. Listen care-
fully while I tell you a story about these tops. 
"ToiiiiiiY had three tops 8lld he lost one. • Mark how 
many tops he had left. 
--- - -_-,-.,o-::·· ·-·--- -- =:=--: ---=::-:: _-,-- - --- -- - --
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li 
I 
II 
'I 
i' ~- .. ~.·~~ 
I 
~=-----cc _ -c~ccc·· 
li 
l'i 
I1Page III 
ii 
I' Test items:-
:! 
1: ,, 
27-JO. 
" il 
1; 
On th1 s page we are f!P ing to put 
the number that tells how many 
1n each block. 
a circle around 
things there are 
jjPage IV 
!; ]: Test items:-
il 
;:, 
II 
JJ-J6. 
!i ,, 
I• 
I 
" ii 
:,i 
In these two columns at 
write the number that 
that you see. 
the top you are gping to 
comes after each number 
This is a fun game. Here are some pictures that 
look like double squares. Under each square is ji 
a line and at the side of each double square is II 
a line. Put your f~er on the first line. Write,! 
the number that tells how many spots there are \1 
in the square above that line. Now do the same 
1 
for the line under the very next square. Now put i 
your fi11ger on the line beside the double square. 
On this line you're going to write the number 
that tells how many spots there are all together 
in that double square. Now you are ready to do 
the same thing for the second double square. 
j,page V 
JJ Test items:-
' 
'I 
ii 
·' 
·I li 
lr 
I 
,J 
I! 
,, 
!I 
===~ 
·I I, 
37-JB. In these two oolumns at the top you're going to 
fill in the numbers that come before the numbers 
you see. 
39-40. Now you are going to have to look carefully at 
these two columns at the bottom. In these 
columns you are going to fill in the number that 
comes between the numbers you see. 
8J 
11
Page VI 
il 
~- -~l~ 
Test items:-
41. Put your fiDger on the very top row of numbers. In 
this row I want you to mark the number four. 
42. Put your finger on the next row or numbers. Mark the 
number seven. 
43. Now we are ready for the next row. In this row mark 
the number nine. 
44-49. Here you see a row of empty blocks. I am going to 
count for you. I want )ou to listen carefully 
and be ready to write one number in each block. 
That number will be the number that comes right 
after the number I stop on. 
Block 1 "1, 2, 3, ---" (Children write 4) 
Block 2 "2 3, 4, s, ---· 
Block 3 •6: 7, 8, ---" 
Block 4 "3, 4, 
---· 
Block S "1, 2, 3, 4, s 
---" Block 6 •4 s, 6, 7, ---· , 
5o-55. One more row, now, and we will be all finished. 
Here is another row of empty blocks. Start with 
the first block and write only one number in each 
block. If you don't know the number, leave the 
block empty and go on to the next one. Ready. 
Block 1 - Write the number that comes before 
three in counting. 
Next, the number that comes before five 
" 
- the number that comes before nine 
• - the number that comes before seven 
• - the number that comes before four 
Last, - the number that comes before eight. 
- --=-----;;;- ---=' ---=- -----=- --
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Textbooks 
: How Many, How Much, Iroquois Publishing Company, Syracuse, 
'I Numbers 'We See, Scott, Foresman Company, New York, 1948. 
I, . 
'I 
11 Making Sure of Arithmetic, Silver Burdett Company, 1948. 
il Our NU!IIberland, John C. 'Winston Company, 1948. 
I 
I! My First Number Book, World Book Company, New York, 1945. 
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" I, Courses of StudY 
I: Course of Study in Arithmetic, Grades I and II, Bureau of 
I' Curriculum, Board of Education, City of Chicago, Revised, 
! 1940. \! 
'I !·A CUrriculum Guide for Primary Grade Teachers, Commonwealth of 
I! Massachusetts, Bulletin of the Department of Education. 
II 
\I 
' 
II 
Arithmetic in Newton, A Teachers' Guide, Kindergarten-Grade 3, 
Newton Public Schools, Newton, Massachusetts, 1950. 
I • . il 1' 
II' Arithmetic, A Guide for Teachers. Kindergarten Through Grade s~ 
I, Philadelphia Public Schools, 1946. ! 
1
1
1 Course of Study for Elementary Schools, Mathematics, Public 
. Schools of the District of Columbia, Washington, D. c., 
11 1948. 
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